Dioxin TMDL Development for
Kanawha River, Pocatalico
River, and Armour Creek,
West Virginia

Prepared for:

U.S. EPA Region Il
Philadelphia, PA

Under Subcontract to:

Tetra-Tech, Inc.
Fairfax, VA

July 3, 2000

Limno-Tech, Inc.

Environmental Engineering

Ann Arbor, Michigan









Dioxin TMDL for Kanawha River, Pocatalico River, and Armour Creek Pagei

DRAFT
TABLE OF CONTENTS
EXECUTIVE SUMMARY
LOINTRODUCTION .\ttt et 1
L1Background . .. ..o 1
1.2 Applicable Water Quality Standards . . . .. ............. 1
2.0 TMDL ENDPOINT and WATER QUALITY ASSESSMENT . .................. 4
21 Sdectionof aTMDL Endpoint . . ...t 4
2.1.1 Sdectionof Criticd Condition ............................. 4
2.2 Discusson of IndreamWater Quality . ... 5
2.2.1 Inventory of Avalable Water Qudity MonitoringData. .. ......... 5
2.2.2 Andydsof Insream Water Qudity MonitoringData . . ........... 7
2.3 Fish Tissue DIioxin ConCentrationS ... ....vvivi e e e e 9
3. 0SOURCE ASSESSMENT ..ttt e e 12
BLINtrodUCHION . . oot e 12
32 Assessment of POINE SOUMCES . . .o oo e e 12
3.3 NONPOoINt SOUCE ASSESIMENT . . . .ottt 13
331 Sourceldentification. ............c.ccoiiiiiiiiii. 13
332 SourceQudlifications . ....... ..ot 28
4.0 MODELING PROCEDURE: LINKING the SOURCES to the ENDPOINT . ...... 36
4.1 Modeling Framework Slection .. ............ i 36
4.1.1 Condderationof Modd Type ..., 36
412Mode Sdection ... ... 36
4.1.3 Suitability of Dilution Modd under LowFow .................. 37
4.1.4 Suitability of Dilution Mode under High How (Eroding) System
Condition . . ... 39
4.2 Sdlection of Representative ModdingPeriod . ... ... oL 40
BOALLOCATION o e e 41
51L0ading Capatity . . . o .o et 43
52WasteLoad AllOCaioN. . .. ..o 44
53L0ad AllOCAION . . ..ot 44
5.3.1UPSIrEaM SOUMCES . . ot vttt ettt et 44
5.3.2 Contaminated groundwater .. ......... ..., 44
533 Contaminaed SOilS .. ... .o 45
534Inplacesadiment ... 46
5.4 Incorporation of aMarginof Safety ............ .. ... . oL 47
5.5 Seasondity 48
6.0 ONGOING ACTIVITIESand FUTURE MONITORING . ...........ooivnn.t 49
6.1 Control of Watershed SOUrces . ...t 49
6.1.1 Armour Creek/Hexsys . ... 49
6.1.2 ClakProperty .. ... 49
6.1.3 Don'sDigposa ........... .. 49
6.1.4 DuPontBdlePant .......... ... ... ... 50

July 3, 2000 Limno-Tech, Inc.



Dioxin TMDL for Kanawha River, Pocatalico River, and Armour Creek Papeii

DRAFT
6.1.5 Fke/AtdNPLSte....... ... . . 50

6.1.6 HemingLandfill ......... ... ... ... 50

6.1.7 GeorgesCreek Landfill ........ ... ... .. .. .. ... .., 50

6.1.8 HezerCreskLandfill .......... .. ... .. . i, 50

6.1.9 KanawhaWesernLandfill ............ .. ... ... .. .. ... ... 50

6.1.10 Landfill adjacenttoMidwest Sted . ........ .. ... .. ... 50

6.1.11 ManilaCreek Landfill . ... ... ... ... .. ... i, 50

6.1.12 FlexsysPlantProperty ..., 51

6.1.13 OldNitroLandfill ............ ... . . 51

6.1.14 PocaStrip MinesPocaDrumbDump . .................ouun.. 51

6.1.15 South CharlestonLandfill ............... ... .. ... ... ..... 51

6.1.16 Union Carbide (Rhone Poulanc) InditwtePlant ................ 51

6.2 Control of In-PlaceSediments .............. .. i 52

6.3 Additionad MONItONNG . . .. ..ot 52

6.3.1 UpsreemBoundary Loads. . .......... .. .. ..., 52

6.3.2 Indream ConditionS . ...ttt 53
REFERENCES e e 54
APPENDIX A Estimates of Water Column Dioxin Concentrations from Fish Tissue 57

LIST OF TABLES
Table2-1 KanawhaRiver Water ColumnTCDD . ...t 7
Table 2-2 Summary of AvalableFish TissueTCDDDaa. .. .........ooeen. . 9
Table 3-1 Summary of Dioxin (2, 3, 7, 8 TCDD) Information Availableby Site .. . .. 18
Table 3-2 Groundwater Loading Cdlculation. . ............. ... 29
Table 3-3 Mass Hux Caculation for Sediment Porewater Diffuson............... 32
Table 3-4 Mass Hux Calculation for Sediment Resuspenson ................... 35
Table4-1 Sdected HEC2Mode Results . ... ..o oo 38
Table 4-2 Volailization INpUES . . ... oo 39
Table 4-3 PhOtOlySISFaCtors . ... 39
Table5-1 Summary of Allocation (ug/day) for arange of How Conditions ......... 44
Table5-2 Wasteload Allocationsto Point SOUrCceS . ... ..ov o vi e 44
Table5-3 Load Allocationsto Upstream Sources . . .. .. ..o oo 45
Table 5-4 Load Allocationsto Contaminated Groundwater .. ................... 46
Table5-5 Load Allocations to Contaminated Soils (wet weether) ................ 47
Table 5-6 Load Allocations to in-place Sediments (wet weather) ................ 48
LIST OF FIGURES

Figure1-1  KanawhaRiver, Pocatilico River, Armour Creek Study Area ............ 2
Figure 2-1 ORSANCO SamplingPoints . .. .. ..coo i e 6

July 3, 2000 Limno-Tech, Inc.



Dioxin TMDL for Kanawha River, Pocatalico River, and Armour Creek

Pegeiii

Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 2-6
Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure5-1

Figure 5-2
Figure 5-3

DRAFT

Comparison of Observed Kanawha River Water Column Dioxin Concentration

to Water Quality Standard . ... ... 8
Comparison of Observed Kanawha River Fish Tissue Dioxin to Water Qudity
Sandardby RiverMile ......... ... 10
Comparison of Observed Kanawha River Fish Tissue Dioxin to Water Qudity
Standardby Date . . . ... ..o 10
Comparison of Observed Armour Creek Fish Tissue Dioxin to Water Quality
Standardby Date . . . ... ..o 11
Comparison of Observed Pocatdico River Fish Tissue Dioxin to Water Quality
Standardby Date . . ... ..o 11
Sediment SamplingLocations . .. .. ... 15
Locetion of Potentidly Contributing Landfill Stes .................... 19
Increase in Observed TSS Concentration between . Albans and Winfield
Lock and Dam asafunctionof River Flow . .. ............ ... .. ..... 33
Increase in Observed TSS Concentration between Winfield Lock and Dam

and Point Plessant asafunctionof River Flow . ..................... 34
KanawhaRiver Loading Capacity ..., 43
Pocatdico River LoadingCapacity .. .......covvii i 43
Armour Creek Loading Capacity . .....oove i 44

July 3, 2000

Limno-Tech, Inc.



Dioxin TMDL for Kanawha River, Pocatalico River, and Armour Creek

DRAFT REPORT

EXECUTIVE SUMMARY

The Kanawha River, Pocatalico River and Armour Creek were placed on the State of West
Virginia s 303(d) list of water quality impaired water bodies for 2,3,7,8-TCDD (dioxin). The
gpplicable State standards specify that the maximum alowable concentration of dioxin shal not
exceed 0.014 pg/L in the Kanawha River, and 0.013 pg/L in the Pocatdico River and Armour
Creek. Water qudity data collected in support of this study show that dioxin concentrations
routindy exceed the State water quality standard.

The Kanawha River segment of concern extends 45.5 miles from the confluence of the Cod
River near Nitro, West Virginia to where the Kanawha enters the Ohio River. The Pocatdico
River and Armour Creek segments of concern each extend two miles upstream of their
respective confluences with the Kanawha. A review of avallable monitoring data indicates that
observed water column dioxin concentrations in the Kanawha River routindy exceed the water
quaity sandard. No suitable water column data are available for the Pocataico River or
Armour Creek. Fish tissue datafor dl three systems aso commonly exceed the water quality
gandard. The water column water quaity standard was used as the endpoint of the TMDL for
al three systems.

A mass badance dilution modd was gpplied to define the maximum alowable dioxin load that
will achieve compliance with water qudity standards for the entire range of flow conditions that
may occur in eechriver. Andysesindicate that a TMDL designed to achieve compliance with
the water column concentration standard will aso achieve compliance with the fish tissue
standard, after the system has time to respond to the reduced loadings.

No direct dioxin loading data were available from any sources for any of the water bodies of
concern. Dioxin loads were estimated from available information, and attributed to four source
categories. 1) contaminated groundwater, 2) in-place river sediments, 3) surface eroson of
contaminated soilsin the watershed, and 4) upstream sources. Reductions from these sources
will be required in order to achieve compliance with water quaity sandards.

Future monitoring activities are described that are designed to further identify sources and
conditions contributing to dioxin impairment in the Kanawha River, the Pocatdico River, and
Armour Creek.

July 3, 2000 Limno-Tech, Inc.
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1.0 INTRODUCTION

1.1 BACKGROUND

Section 303(d) of the Clean Water Act and EPA's Water Quality Planning and Management
Regulations (40 CFR Part 130) require satesto develop Totd Maximum Daily Loads
(TMDLs) for water bodies that are not meeting designated uses under technol ogy-based
controls. The TMDL process establishes the dlowable loading of pollutants or other
quantifiable parameters for awater body based on the relationship between pollution sources
and ingtream conditions. By following the TMDL process, states can establish water quality-
based controls to reduce pollution from both point and nonpoint sources and restore and
maintain the qudity of their water resources (USEPA, 1991b).

The West Virginia Divison of Environmenta Protection (DEP) has identified the Kanawha
River, Pocataico River, and Armour Creek as being impaired by dioxins, as reported on the
1998 303(d) list of water quality limited waters (WVDEP, 1998). The consent decree
edtablished in conjunction with the West Virginia TMDL lawsuit has identified the Kanawha
River as a priority watershed, witha TMDL for dioxin to be completed by September, 2000.

The Kanawha River islocated in western West Virginia. The Kanawha River segment of
concern (Figure 1-1) extends 45.5 miles from the confluence of the Cod River near Nitro,
West Virginia (Kanawha River Mile (RM) 45.5) downstream to its confluence with the Ohio
River (Kanawha RM 0.0). The Kanawha River watershed covers atota of 518 square miles,
with aland use primarily (>90%) of forest. The segments of concern for the Pocatalico River
and Armour Creek each extend 2 miles upstream from their respective confluences with the
Kanawha River (Figure 1-1). The Pocatdico River watershed spans 359 square miles, dso
primarily of forest. The Armour Creek watershed covers 9 square miles, and is the most highly
devel oped, with over 20% of the land use listed as developed.

1.2 APPLICABLE WATER QUALITY STANDARDS

All waters of West Virginia are designated for the propagation and maintenance of fish and
other aguatic life and for water contact recreation as part of State water quaity standards (WV
46-1-6.1). In addition, the tributaries to the Kanawha River have been designated as Water
Use Category A — public water supply (WV 46-1-7.2.a) and must be protected for this use.
The Kanawha River maingtem is exempt from this designation (WV 46-1-7.2.d.19.1). The
gpplicable water quality standards for water column concentrations of TCDD are:

Pocataico River and Armour Creek —0.013 pg/L
Kanawha River mainstem — 0.014 pg/L

July 3, 2000 Limno-Tech, Inc.
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Figure1-1. Kanawha River, Pocatalico River, Armour Creek Study Area
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West Virginia standards dso contain limitations on the maximum dioxin concentration alowed
in edible tissues of fish. The maximum fish tissue concentration of dioxin is 6.4 pg/g (8.22.2 of
Appendix E cited in WV-1-8.1).

West Virginiawater quaity sandards are written to apply at dl times when flows are equd to
or grester than the minimum mean saven consecutive day drought flow with aten year return
frequency (7Q10) (WV 46-1-7.2.b), with the exception of the Kanawha River, where the
minimum flow shall be 1,960 cfs at the Charleston gauge (WV 46-1-7.2.0.19.2). EPA
(19914) guidance suggests that the average condition represented by the harmonic mean flow is
the gppropriate design condition for carcinogens such asdioxins. West Virginiawater quality
standards (WV 46-1-8-2.b) defer a specific decision on critical design flows for carcinogens,
S0 the default approach of requiring compliance with standards for al flows above aminimum
criticd vaue istaken for this TMDL. It should be recognized that this gpproach provides a
ggnificant additiond safety factor beyond use of harmonic mean flow conditions, resulting in an
dlowable load much smdler than would be derived using the average flows as the design
condition.

July 3, 2000 Limno-Tech, Inc.
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2.0 TMDL ENDPOINT AND WATER QUALITY ASSESSMENT

21 SELECTION OF A TMDL ENDPOINT

One of the mgor components of a TMDL is the establishment of in-stream numeric endpoints,
which are used to evauate the attainment of acceptable water quality. In-stream numeric
endpoints, therefore, represent the water quality goas that are to be achieved by implementing
the load reductions specified in the TMDL. The endpoints allow for a comparison between
observed in-stream conditions and conditions that are expected to restore designated uses.
The endpoints are usualy based on dther the narrative or numeric criteria available in sate
water qudity standards. For the Kanawha River, Pocatdico River and Armour Creek
TMDLs, the applicable endpoints and associated target values can be determined directly from
the West Virginiawater quality regulations. The in-stream dioxin targets are based on the
water use designation of the water body. The Kanawha River is not designated as a public
water supply and has adioxin target of 0.014 pg/L. The tributaries to the Kanawha River are
designated as public water supplies and have adioxin target of 0.013 pg/L. Asdated inthe
West Virginiawater qudity regulations, dioxin and the dioxin targets refer specificaly to the
2,3,7,8-TCDD congener. While other dioxin congeners exist, they are not the subject of this
TMDL. Thefish tissue standard of 6.4 pg/g dso applies throughout the study area, and serves
asapotential endpoint for the TMDL.

Two potentid endpoints exist in terms of numeric criterion, the water column standard and the
fish tissue gandard. Application of a bioaccumulation factor relating fish tissue to water column
concentrations (EPA, 1995) using parameter values representative of the Kanawha River
indicates that the fish tissue standard of 6.4 pg/g corresponds to awater column dioxin
concentration of about 0.1t0 0.2 pg/L. This back-calculated water column concentration is
much higher than the gpplicable water column standard of 0.014 pg/L (0.013 pg/L for the
tributaries), and indicates that a TMDL that achieves the water column standard will aso be
protective of the fish tissue standard. For that reason, the water column standard will be used
asthe TMDL endpoint. It should be recognized, however, that the procedure for relating fish
tissue concentration to water column concentrations implicitly assumes steedy state conditions
between the water column and sediments. As aresult, the actua response time of fish tissue to
changesin water column concentration may be driven by the amount of time required for
sediment concentrations to decrease in response to changes in the water column.

211 Selection of Critical Condition

Concurrent with the selection of a numeric concentration endpoint, TMDL development must
aso define the environmentd conditions that will be used when defining dlowable loads. Many
TMDLs are designed around the concept of a*“critical condition.” The critica condition is
defined as the set of environmenta conditions which, if controls are designed to protect, will
ensure atainment of objectivesfor al other conditions. For example, the critical condition for
control of a continuous point discharge is the drought stream flow. Pollution controls designed

July 3, 2000 Limno-Tech, Inc.
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to meet water quaity standards for drought flow conditions will ensure compliance with
gsandards for dl other conditions. The critical condition for a wet weather-driven sources may
be a particular rainfdl event.

Dioxin sources to the Kanawha River study area are believed to arise from a mixture of
continuous and wet wesather-driven sources, and there may be no single critica condition that is
protective for al other conditions. For example, contaminated groundweter loading is assumed
to be rdatively congtant over time, and its control will be most critical during low stream flow
conditions. Resuspension of contaminated in-place sediments, on the other hand, will be most
critical during high river flow periods. For this reason, the TMDL will examine the entire range
of flow conditions and will define load dlocations that will be protective for al conditions.

2.2 DISCUSSION OF INSTREAM WATER QUALITY

2.2.1 Inventory of Available Water Quality Monitoring Data

This section provides an inventory and analyss of available dioxin datain the water column and
fish of the Kanawha River, Pocatdico River, and Armour Cregk. The main sources of data for
the Kanawha River and its tributaries were:

ORSANCO High Volume Water Sampling
STORET
EPA

ORSANCO High Volume Water Sampling

The Ohio River Vdley Water Sanitation Commission (ORSANCO) conducted high volume
water sampling & one location on the Kanawha River in 1997 and at four locations during
1998. Station locations are shown in Figure 2-1. The high-volume sampling technique filters
and extracts dioxins from alarge volume of water, typicaly 1000 liters. The sample weter is
passed through a 1 um glass fiber filter which separates and collects the particulate phase dioxin
adsorbed onto the suspended solids. The dissolved phase dioxin is extracted from the sample
water by passing the water through an XAD-2 resin column. Thefilters and columns are
andyzed separately to quantify the dioxin concentration in the particulate and dissolved phases,
respectively. Approximately 1,000 liters of water were collected at nine locations along the
cross section of each station and analyzed for total suspended solids (TSS), 2,3,7,8-TCDD
(dioxin), and dioxin TEQ. This study provided the mgority of the dioxin water column
concentrations used for this TMDL. ORSANCO dso conducted bimonthly sampling of TSS
a one location.

STORET

Historical datawere available from EPA’s database for the STOrage and RETrieva of
chemicd, physicad and biologica data (STORET) for numerous stations along the Kanawha

July 3, 2000 Limno-Tech, Inc.
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River and itstributaries. This database contains data collected by the West Virginia Divison of
Environmenta Protection (WVDEP), the United States Geologica Survey (USGS) and the
United States Army Corps of Engineers (COE). Data from the 1970s through 1998 are
collected in this database. Parameters of interest to this study include water column dioxin, fish
tissue dioxin, % lipids, TSS, organic carbon, and flow.

July 3, 2000 Limno-Tech, Inc.
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Figure2-1. ORSANCO Sampling Points
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EPA

The U. S. Environmenta Protection Agency (EPA) conducted a sediment and fish survey in
1986, a sediment survey in 1987 and another sediment and fish survey in 1998. The 1986
survey was a collaborative effort between EPA Region 11 and the West Virginia Department of
Naturad Resources (WVDNR) to study TCDD contamination in thisregion of the Kanawhain
response to the U.S. Food and Drug Adminigtration (FDA, 1983) advisory regarding the
consumption of fish containing 50 pg/g or more of TCDD (Smith and Ruggero, 1986). The
1987 sediment survey was a follow-up study to the 1986 survey and focused on the sediments
of the tributaries to the Kanawha River (Kanetsky, 1986). The objective of the 1998 sediment
and fish survey was to assess the levels of dioxin coming from four landfillsin the Nitro areaand
their impact on the local fish population (SATA, 1999). Data collected by the EPA included
sediment dioxin concentration, percent moisture, fish tissue dioxin concentration, and percent
lipids. Severd dations along the Kanawha River and its tributaries were monitored.

2.2.2 Analysis of Instream Water Quality Monitoring Data

Water column dioxin concentrations

A limited number of tota, particulate, and dissolved water column dioxin measurements were
available from ORSANCO for the Kanawha River. No water column dioxin measurements
were available for the Kanawha River tributaries. A summary of the available Kanawha River
water column dioxin datais givenin Table 2-1.

Table2-1. Kanawha River Water Column TCDD

Analysis Maximu | Minimum | Average
Station Type m (pg/L) (pg/L) (po/L) Number Dates
R.M. 1.3 Total 0.463 0.094 0.181 7 6/97 — 11/98
Particulate 0.447 0.087 0.1667 7 6/97 — 11/98
Dissolved 0.020 0.008 0.014 7 6/97 — 11/98
R.M. 29.7 |Tota 0.306 0.245 0.270 3 6/97 — 11/98
Particulate 0.275 0.222 0.243 3 6/97 — 11/98
Dissolved 0.031 0.023 0.027 3 6/97 — 11/98
R.M. 36.5 |Tota 0.376 0.235 0.329 3 6/97 — 11/98
Particulate 0.351 0.202 0.293 3 6/97 — 11/98
Dissolved 0.051 0.024 0.036 3 6/97 — 11/98
R.M. 413 |Totd 0.412 0.130 0.294 3 6/97 — 11/98
Particulate 0.365 0.115 0.264 3 6/97 — 11/98
Dissolved 0.047 0.015 0.030 3 6/97 — 11/98

The data were compared to the Kanawha River dioxin WQS of 0.014 pg/L and show
exceedances of the sandard throughout the sampling area (Figure 2-). All of thetotal dioxin
concentrations exceed the standard, by an average factor of five. The West Virginia sandard

July 3, 2000 Limno-Tech, Inc.
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for dioxin is expressed in terms of total chemical; Figure 2-2 indicates exceedances even if the

standard were expressed in terms of dissolved concentrations.
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Figure 2-2. Comparison of Observed Kanawha River Water Column Dioxin
Concentration to Water Quality Standard
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No recent water column dioxin measurements exist for the Pocatalico River and Armour
Creek; however, the available fish tissue data can aso be used to infer water column
concentrations. Application of a bioaccumulation factor (BAF) relating fish tissue to water
column concentrations (EPA, 1995), using parameter vaues representative of the Kanawha
River, indicates that al of the Pocataico River and Armour Creek fish tissue samples
correspond to water column dioxin concentrations that exceed the water quality standard.
Back-ca culated Pocatdico River water column dioxin concentrations exceed the water qudity
standard by afactor of 6.1 to 540. Back-calculated Armour Creek water column dioxin
concentrations exceed the water quality standard by afactor of 2.8 to 93. While gpplication of
this BAF involves numerous smplifying assumptions, its results conclusvely demondrate the
exisence of a problem. The specific back-ca culation procedure, the required assumptions,
and the resulting data are provided in Appendix A.

2.3 FISH TISSUE DIOXIN CONCENTRATIONS

Dioxin was measured in fish tissues by severd agencies a many |ocations throughout the
Kanawha River, Armour Creek and the Pocatalico River beginning in the early seventies and
continuing through 1998. These data are summarized in Table 2-2.

Table2-2. Summary of Available Fish Tissue TCDD Data

Receiving Water | Max., pa/g | Min., pg/g | Avg., pg/g | Number | Dates

Kanawha River 172.0 0.6 21.4 121* 9/74 —11/98
Armour Creek 62.6 15 17.2 13 4/86 — 11/98
Pocatdlico River 21.9 34 9.2 14 4/86 —11/98

* Collected RM 2to RM 87.2

A comparison of the data to the applicable fish tissue criterion of 6.4 pg/g shows exceedances
in dl three of the receiving waters (Figure 2-3 through Figure 2-6). 105 fish samples were
collected in the Kanawha River study arearanging from RM 2to RM 44. 73.5% of thesefish
samples had concentrations above the 6.4 pg/g standard. 50% of the 14 fish samples collected
in the Pocatalico River exceeded the 6.4 pg/g criterion. However, fish taken from the
Pocatalico River show a decreasing trend in dioxin concentration and the most recent fish data
are compliant with the state standard. 53.8% of the 13 fish samples collected in Armour Creek
exceeded the 6.4 pg/g criterion. It must be noted that the fish tissue database contains a
mixture of whole fish samples, ediblefillets, and unidentified portions. All of these dataare
shown in Figures 2-3 through 2-6.
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Figure 2-3. Comparison of Observed Kanawha River Fish Tissue Dioxin to Water
Quality Standard by River Mile

1000
L 4
1
100
[} 1 > I
[} 9 1 1 1
1 1 !
| ! T 1
o I e 1
5 ! ¢y s |
Q_‘ e * |
£ 10 vt t
3 - | 1 |
2 l - 3
[a)] le .
standard = 6.4 LI
s, |
. 3 ,
1 - L
*
Ol T T T T T
1/1/70 6/24/75 12/14/80 6/6/86 11/27/91 5/19/97
Date

Figure 2-4. Comparison of Observed Kanawha River Fish Tissue Dioxin to Water
Quality Standard by Date

July 3, 2000 Limno-Tech, Inc.



Dioxin TMDL for Kanawha River, Pocatalico River, and Armour Creek Page 13
DRAFT

70

60

50

40

30

Dioxin, pg/g

20

standard = 6.4

10

O T T T T T
1/1/84 9/27/86 6/23/89 3/19/92 12/14/94 9/9/97

Date
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Figure 2-6. Comparison of Pocatalico River Observed Fish Tissue Dioxin to Water
Quality Standard by Date

3.0 SOURCE ASSESSMENT

3.1 INTRODUCTION

In order to determine the 2,3,7,8-TCDD reductions needed to achieve water quality and fish
tissue standards and to allocate 2,3,7,8-TCDD inputs among the sources, it is necessary to
consider the existing and potentid 2,3,7,8-TCDD sources. The TMDL divides alowable
loading into separate categories corresponding to point sources (which enter the river from a
well-defined source location) and nonpoint (diffuse) sources. The TMDL defines dlowable
point source permit limits (called wastel oad alocations) and necessary reductions in non-point
and background sources (caled load dlocations). These sources must be characterized so that
the waste load and load allocations can be assigned to ensure compliance with the TMDL.

2,3,7,8-TCDD (dioxin) ismost commonly encountered as an unwanted by-product of
incineration, production of chlorinated pesticides and herbicides, and the bleaching step of the
papermaking process. Indudtria activitiesin the study area, especidly near the city of Nitro,
West Virginia have resulted in severd contaminated Sites. Dioxin in the study arealikely
originated with the production of industria solvents and the herbicide 2,4,5-T at facilitiesin and
around Nitro. Disposd practices earlier in the century, including buria of drums, dumping of
dioxin-contaminated liquid wastes, and incineration of dioxin-contaminated materid, spreed
dioxin throughout the Nitro area. Areas downstream of Nitro likely became contaminated
through the release and transport of dioxin into the Kanawha River and itstributaries. The
Kanawha River and two of its tributaries, the Pocataico River and Armour Creek, are the
focus of this TMDL because of their noncompliance with water qudity and fish tissue
standards.

Determining the dioxin load that these industrid and landfill/dump sites have contributed to the
Kanawha River, Pocatalico River, and Armour Creek is aformidable task; no direct dioxin
loading data to any of these systems exist. Consequently, historical reports from the EPA’s
Comprehensive Environmenta Response, Compensation, and Liability Information System
(CERCLIS) and the West Virginia Department of Environmenta Protection (WVDEP) aswell
as the best available (anecdota) information were used to identify these Stes. Available water,
sediment, soil and fish monitoring data and literature va ues were used to estimate the magnitude
of their load contribution to the Kanawha, Pocataico, and Armour. This section documents the
available information and interpretation for the modding andyss.

3.2 ASSESSMENT OF POINT SOURCES

A search of the Permit Compliance System (PCS) database reveded that there are no
permitted discharges of dioxin to the Kanawha River, the Pocatdico River or to Armour
Creek. Conversations with officias from the WV DEP Office of Water confirmed this.
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A potentia point source could exist with the City of Nitro wastewater discharge to the
KanawhaRiver. Thisfacility has been recaiving on-site treated surface runoff from the Fike
Chemica Company Superfund Ste. This Ste has documented dioxin contamingtion in its
surface soils. The siteis permitted to discharge up to 144,000 galons per day of pretreated
wastewater to the City of Nitro wastewater treatment plant. Pretrestment discharge limits are
imposed on the City of Nitro a 1.5 pg/L for dioxin based on a quarterly monitoring frequency.
Dioxin has not been detected in any of the samples monitored under this requirement from 1996
to 1998 (however, the method detection limit is 5.6 pg/L). The City of Nitro dischargesits
trested effluent to the Kanawha River a River Mile 41.

Using the consarvative assumptions that the Fike/Artel wastewater contains 1.5 pg/L of dioxin
and that dl of the dioxin passes through the City of Nitro system, the maximum daily load to the
Kanawha River is 0.82 ug/day, which is less than one percent of the estimated totd daily load
received by the Kanawha. However, it is more likely thet alarge portion of any dioxin in the
pretreated Fike/Artel wastewater will betied up in the biologica dudge generated in the City of
Nitro's wastewater treatment process, thereby reducing the load to the KanawhaRiver. The
current practice of land applying the biologica dudge a various farms throughout the valey
may need to be re-evaluated.

EPA HSCD is currently in the process of collecting high-volume water samples from various
points within the Kanawha River, Pocatadico River, and Armour Creek as well as a sdlect few
NPDES outfdls, e.g., Hexsys/Solutia WWTP, Nitro WWTP, PB& S/Kincaid aswell as
sampling surface water and sediments from approximately 70 point discharges (storm water
and permitted outfals) to assess potentia point sources of dioxin to these waterbodies. Until
this data is obtained, it is premature to definitely state that the only possible source of dioxinin
the areais from the Nitro WWTP.

3.3 NONPOINT SOURCE ASSESSMENT

Nonpoint loadings to surface water can occur viaa number of mechanisms: contaminated
groundwater or base flow, surface runoff of contaminated soil, diffusion from contaminated
sediments in the river, and scouring or resuspension of contaminated sediments. Two
categories of nonpoint sources were identified: nonpoint sources originating within the river
itself, which includes contaminated sediment, and nonpoint sources which are land based, such
as contaminated landfills, that may contribute dioxin loading to the river through contaminated
groundwater or surface runoff of contaminated soil. Two tasks were required to complete the
nonpoint source assessment: source identification and source quantification.

331 Source Identification

This section describes the data available to identify existing nonpoint sources, and is divided
into categories discussing in-place sediments and hazardous waste Sites.

In-Place Sediments
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The extent and magnitude of contaminated sediment in the Kanawha River, Pocatalico River
and Armour Creek were assessed by reviewing the available sediment monitoring data. EPA
collected sediment samples in these three systemsin 1986, 1987 and 1998. Concentrations of
dioxin in the sediment ranged from non-detected to approximately 1600 ng/Kg in the Kanawha,
3000 ng/Kg in the Pocatalico, and 2000 ng/Kg in Armour Creek. Sediment sampling locations
for each survey are shown in Figure 3-1. The magnitude of these data indicates that in-place
sediments could be amgjor source of dioxin to the water. EPA conducted sampling in 1998 in
response to public concern that four landfills in the area, Armour Creek landfill, Poca Drum
Dump, Manilla Creek Dump, and the Heizer Creek landfill, were iill actively contributing
dioxin to the Pocatdico River and to Armour Creek. Results from this survey indicate that the
sediments within the TMDL study areain the Pocatalico River, the Kanawha River and Armour
Creek have concentrations of dioxin ranging from non-detect to several thousand nanograms
per kilogram. Details of this survey’ s results are aso discussed in the Hazardous Waste Sites
section, which specificaly discusses the aforementioned landfills.

Sampling by the EPA during 1986 and 1987 attempted to determine the origin of contaminated
sediment around the mouths of the tributaries draining into the Kanawha River. The high
sediment concentrations near the mouths of the Pocatadico River and Armour Creek could have
been the result of depodtion of contaminated solids entering these streams upstream of the
mouth or the result of contaminated solids from the Kanawha depositing in these areas during
low flow periods. Discussons with area consultants and USGS personnd familiar with the flow
patterns of the Kanawha River indicate that under low flow conditions, flow in the Kanawha
River and itstributaries is dmost stagnant, which could alow contaminated solids in the
Kanawhato be deposited in the tributaries. Sediment sampling results from 1987 adso
supported the hypothesis that the contaminated solids from the Kanawha River were being
deposited in tributaries (Kanetsky, 1987). Nevertheless, the viability of sources other than the
Kanawha River to potentidly load dioxin to the Pocatdico River and Armour Creek was
assessed.
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Hazardous Waste Sites

A lig of stesthat could be potentia sources of dioxin loading to the Kanawha River, Pocatdico
River and Armour Creek was compiled with input from the WVDEP, EPA Region I11 and
interndl investigation. These Stesare listed below:

Armour Creek/Hexsys Landfill

Clark Property*

Don's Digposa*

Dupont Bdlle Plant*

-Fike Chemicd, Inc.

Heming Landfill*

-George' s Creek Landfill*

Heizer Creek Landfill

Holmes and Madden Landfill*

Old Avtex Landfill

Landfill adjacent to Midwest Sted/Nitro Landfill
Manila Creek

Flexsys Property

Old Nitro Landfill/Monsanto Dump 1929-1956
Kanawha County Lanfill

Poca Strip Mines/Poca Drum Dump*

South Charleston Landfill*

Union Carbide Plant at Ingtitute*

Western Kanawha Landfill*

*indicates landfills up-watershed of the TMDL study reaches

These sites were researched using three of the EPA’ s databases for hazardous waste Sites: the
Comprehensive Environmenta Response, Compensation, and Liability Information System
(CERCLIYS); Record of Decison System (RODS); and No Further Response Action Planned
(NFRAP) database. EPA has categorized sites within its CERCL 1S database to one of three
ligs. List 8T includes dl sitesthat were previoudy listed as contaminated or were suspected of
being contaminated, but have been subsequently cleared of contamination or are no longer
suspected of contamination. These Stes can dso be found in the NFRAP database, indicating
that Superfund has completed its assessment of a site and has determined that no further steps
will betaken to list that Ste on the Nationd Priority List. The SCAP 11 ligt includes dl
gtes/incidents on the Superfund Nationd Priority List (NPL). The SCAP 12 ligt includes dll
Superfund stesincidents that are not on the NPL but have planned or actud remedid/removal
activities. Mogt of the sitesin question were on one of these threelists. Table 3-1 ligtsthese
identified dtes and summarizes currently available information on 2,3,7,8-TCDD contamination
at these Sites.

Interviews with WV DEP gaff, EPA saff and an EPA Superfund consultant were conducted to
gather more information about dioxin contaminated Stesin the sudy area. Thiswas followed
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by aqualitative attempt to assess whether each Steis currently contributing a dioxin load to the
river by one of the mechanisms cited above.

Research on potentid stes was hindered by the fact that saverd of the landfills/'sites have been
referred to by various names over the years. Figure 3-2 shows the locations of the identified
gtes. Table 3-1 contains asummary of the information gathered for each Ste.

Armour Creek/Hexsys Landfill:

The Armour Creek Landfill is operated by Flexsys Corporation (ajoint venture between
Solutiaand Akzo Nobd corporationsin Nitro, West Virginia). The Siteis approximately 45
acresin size and islocated north of Nitro dong State Route 25 and drains into Armour Creek.
The landfill has been under closure since 1994 with no additiond disposa since that period
(Randy Sovic, WVDEP).

The sedimentsin Armour Creek were sampled in November 1998 in response to public
concern that this landfill was contributing to the pergstent dioxin problem in Armour Creek
(Pam Hayes, WV DEP Office of Environmental Remediation). No dioxin was detected at the
gte (soils, surface water and groundwater) though dioxin was detected in nearby soil. This
detection of dioxin may not be attributable to the landfill itsdf. EPA’s Remova Program
revisted the ste in the spring of 1999 for a subsequent round of sampling. Datafrom this
urvey are not yet available. EPA HSCD will be conducting a Preiminary Assessment (PA)
under CERCLA at the Site in the summer of 2000.

Clark Property:

The Clark property is approximately 20 acresin size and islocated upstream of the TMDL
study area near the intersection of State Route 62 and Dutch Hollow Road in Kanawha
County. The WVDNR conducted a preliminary assessment of the sitein March 1985 and
observed lesking and broken containers of several materids, including unspecified herbicides.
Soil and water were dso contaminated with pesticides and herbicides. In August 1985 a
remova action was initiated by the EPA, resulting in the removal of 442 tons of contaminated
soils and bulk waste by May 1986. Sampling performed in October 1988 indicated that there
was no evidence of off-gte migration of any contaminants. The EPA hasincluded this Ste on its
NFRAP 8T list. Thissteisnot believed to contribute a dioxin load to the Kanawha.
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Table 3-1. Summary of Dioxin (2, 3, 7, 8-TCDD) Information Available by Site

Page 20

Site Name Receiving Accepted/Stored Dioxin Detected Conc. Dioxin Detected Conc. Dioxin Detected Conc. Dioxin Detected Conc. (pg/g Most Recent
Water Dioxin Material? in Soil on-site? (pa/g) in Surface Water (pg/L) in Groundwater (pg/L) [nearby (stream or or pg/L) Sampling Date
on-site? on-site? soil)?
-
[Armour Creek Landfill ¢ JArmour Creek Unknown No N/D N/D Yes (1998) 17 (nearby soil) 1998
lormer Aviex Landfil Ranawna Onknown ND ND ND YVes (o00) 0-1.508 1008
Site 1 River (Kanawha
ite sediment)
Clark Property 13 Kanawha Unknown N/D N/D N/D N/D 1988
River
IDOF’I'S Disposal 2.3 Pocatalico Unknown N/D N/D N/D N/D 1981
River
IDupont Belle Plant 13 Kana\TMa Unknown No (1983) Yes (1999) 0-0.10 N/D Yes (Sediment) 0-0.212 pglg 1999
River
|Fike Chemical Company Kanawha Yes Yes (1999) 0-14,000 Yes (1993) n/a 20.5 Yes (1993) n/a No 1999
. River tank near
' (Production Area and Yes (1998) (wwrp)
WWTP)
IFIeming Landfill 23 Pocatalico Unknown N/A No N/D Yes 0-2.2 pglg 1999
River
Qeorge‘s Creek Landfill Kanawha Unknown but used by N/A N/D N/D N/D
3 River Monsanto-1959-1960
N I — — . - . —
Heizer Creek Site Pocatalico Yes (Monsanto-1958- Yes (1984) 1,000- N/D N/D N/D 1998
dfill * River 1959) 3,720
Landfi Yes (1998) 18,325 2000 N/A
Holmes and Madden Pocatalico Unknown but used by Yes (1999) 0-53.5 Yes 0-3.4 N/D Yes 0-2.2 pglg 1999
Landfill 13 River Fike Chemical
IM anila Creek Landfill * Pocatalico Yes (Monsanto-1956- Yes (1983) 3720 22- Yes (1999) 0-1.1 Yes (1999) Waste: 0 - Yes (1999) 5.751 (creek) 1999
River 1957) 385 170,000
Yes (1999) ng/Kg 0-46.8 pg/g 2000 N/A
0-767 GW:0-
1628
Kormer Midwest Steel Armour Creek Unknown Yes (1999) 0-36.30 N/D N/D Yes (1999) 5.92 (sediment 1999
Site 1 in Armour
ite Creek) 6-123
(soil along
railroad line)
Flexsys Property t Kanawha Yes Yes (1983) 100- N/D Yes (1998)- 3136 Yes (1998) 0-1,598 1999 (area near
. . River 1,080,000 kerosene layer only (Kanawha WWTP)
(including WWTP) No (1999) sediment)
|Nitr0 Landfill 2 Armour Creek Unknown N/D N/D N/D Yes (1998) 17 (nearby soil)
Old Nitro Kanawha Unknown but used by N/D N/D N/D Yes (1998) 0-1,598
Landfill/M t River Monsanto-1929-1956 (Kanawha
andfi onsanto sediment)
Dump (1929-1956)

éNitro Sanitation LandfiIII
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Site Name Receiving Accepted/Stored Dioxin Detected Conc. Dioxin Detected Conc. Dioxin Detected Conc. Dioxin Detected Conc. (pg/g Most Recent
Water Dioxin Material? in Soil on-site? (pg/g) Jin Surface Water (pg/L) in Groundwater (pg/L) [nearby (stream or or pg/L) Sampling Date
on-site? on-site? soil)?
Kanawha County Kanawha Unknown but possibly Yes (1985) N/D N/D N/D N/D 1985
dfill 2 River used for wastes from
Landfi Monsanto - only 1 sample
Poca Strip Mine Pocatalico | Yes (Monsanto-1959- No 0 N/D N/D N/D
. Ri 1960,
Pits/Poca Drum er )
Dump/Nitro City
Dump/Poca
Landfill/Putnam County
Drum Dump %3
South Charleston Kanawha Unknown but used by Yes 0-92 Yes 0-04 N/D Yes 0-24 pglg 1999
Landfill 23 River Monsanto-1961-1964
Union Carbide Plant @ Kanawha No No (1983) N/D N/D N/D 1003
Institute 3 River
\Western Kanawha Kanawha Unknown No (1980) N/D N/D N/D
River

Landfill 23

N/D = Not Determined

N/A = Not Available

= Cited as potential concern by EPA
= Cited as potential concern by WVDAP
3 = Not within TMDL Study Area
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Figure 3-2. Location of Potentially Contributing Landfill Sites
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Don's DisposA:

Both locations of Don’'s Disposd are located upstream of the 2-mile TMDL study reach of the
Pocatdico River. The WVDEP initidly identified this Ste as a potentid source, dthough
subsequent conversations indicate that the active site accepts municipa waste only (Sudhir
Patel, WVDEP Office of Waste Management). The second location for Don’s Disposa, now
inactive, may have accepted some chemica wastes prior to closing. The Ste was evauated as
aCERCLIS stein 1981 and has been placed on the NFRAP 8T list. Itisnot believed to be
contributing a dioxin load to the Pocatdico River. Results of recent sampling conducted in July
1999 are awaited. EPA HSCD will be reviewing (Prdliminary Assessment) available sitefile
information in summer 2000 to determine if any further reassessment of the Site is necessary.

DuPont Bdle Plant:

The DuPont Belle plant was used for the disposal of organic and inorganic waste materids from
1926 to 1977. The steislocated on the Kanawha River near Belle, West Virginia, upsiream
of the TMDL study area. The presence of dioxin at this Ste could affect the upstream
boundary condition for the present TMDL. A priminary assessment and Site inspection were
completed in the mid-1980s as part of a CERCLIS evauation. Samples collected from the site
initidly indicated the presence of dioxin. However, subsequent reandysis of the samples using
dioxin-specific protocols did not confirm these positive results. The EPA has archived this Ste
to itsNFRAP 8T list. EPA HSCD collected samples from surface water and sediments from
the Kanawha River and Simmons Creek upstream, adjacent and downstream of the facility.
Maximum observed Dioxin (TEQ) observations were 0.98 pg/L and 7.4 pg/g in water and
sediment respectively.

Fike Chemica Co.:

The Fike Chemica ste, located in Nitro, West Virginia, consists of an 11-acre parcel used to
produce custom chemicas and a one-acre parcel containing a treetment plant which trested
sormwater and wastewater generated at the plant. The site was placed on the EPA’s Nationa
Priority List in 1983 and isidentified in the CERCLIS database on their SCAP11 list. The
EPA’ s Superfund at Work publication characterized the site as follows. “ The Ste contamination
isextendgve. The groundwater, surface water and soil contain avariety of volatile organic
compounds, dioxin, and PCBs (polychlorinated biphenyls). The KanawhaRiver is
contaminated aswell.” (EPA520-F-93-010, Summer, 1993).

The hazards posed by the materials were addressed through a series of removal actions and
RODs (records of decision) that began in 1988 and were completed in 1997 by the EPA and
the responsible parties. The EPA is currently conducting an investigation to determine the
extent of contamination in soils and groundwater (Mark Slusarski, WV DEP Office of Waste
Management; Kate Lose, USEPA). Approximately 40 on-site surface soil samples were
collected and andyzed for dioxin in early 1999. Most of the samples reveded low levels of
2,3,7,8-TCDD (Kate Lose, USEPA). No 2,3,7,8-TCDD was detected in the single 1999
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sample analyzed for dioxins. A fina remedid action is expected to be sdected and completed
in the next four years.

Until remediation begins, dl surface runoff from the 11 acre portion of the Steis contained by
berms, treated at a new (1996) on-site treatment plant, and released to the city of Nitro’'s
sawer system (Mark Susarski, WVDEP Office of Waste Management). Thereisalessthan
one acre portion of the ste, where the surface water is not treated. The on-site wastewater
trestment plant has a permit limiting the concentration of 2,3,7,8-TCDD to 1.5 pg/L. The
detection limit for 2,3,7,8-TCDD is5.6 pg/L. Effluent samples taken quarterly to date have
been non-detect. In turn, the facility is considered to be in compliance a a non-detect level
(Kate Lose, USEPA).

Prior to the operation of the waste water trestment plant, surface run-off from the site was
either treated and discharged via the old Cooperative Sewage Treatment Plant (CST) or other
drainage to the Kanawha River. Thereisaposshility that both of these old sources contained
dioxin contaminated surface water and acted as both point and nonpoint sources. The CST
plant was decommissioned in March 1997 (Kate Lose, USEPA). Because remedid actions at
the site are not complete, the Fike Chemicd site may be a source of dioxin load to the
Kanawha River.

This site was sampled twice recently in June and October of 1999. Anayticd results from
these sampling surveys are not yet available. EPA HSCD will dso be conducting a sampling
assessment of gormwater sewers in the Nitro, WV areain summer 2000. Sampling will
include collection of sediment and surface water from drainages used by the old CST.

Heming Landfill:

The Heming landfill drains to the Pocatdico River, dthough it islocated upstream of the 2-mile
TMDL study reach. This site wasidentified as a possible source by the WVDEP. The EPA
and WVDNR evduated the ste in 1985 and archived it on the NFRAP 8T list. Conversaions
with an officid in the WV DEP Office of Waste Management (Sudhir Patel, WV DEP Office of
Wagte Management) indicate thet thislandfill is currently operating as amunicipa landfill.
Because there is no direct evidence of dioxin contamination, thisSteis not believed to be a
source of dioxin loading to the Pocatdico River. Results of sampling conducted in September
1999 are not yet available. EPA HSCD will be reviewing (Prdiminary Assessment) available
gtefileinformation in fall 2000 to determine if any further reassessment of the Ste is necessary.

George's Creek Landfill:

George's Creek landfill islocated upstream of Charleston near Maden, West Virginia. It
drainsto George' s Creek, which then feeds into the Kanawha River, but upstream of the
TMDL study area. George's Creek landfill accepted waste from Monsanto from 1959-1960
(Eckhardt survey, ca. 1977). It isnot known if the Monsanto waste contained dioxin. Thereis
no direct evidence of dioxin contamination at thisste. EPA and WV DEP conducted a
preliminary assessment in 1980 and put the site on its NFRAP 8T list. EPA’s Remova
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Program visited and sampled this Site for off-Ste migration of dioxin contaminated soilsin the
gpring of 1999. The results of this survey are not yet available. In addition, EPA’s Hazardous
Site Cleanup Divison's Site Assessment Program will review the “No Further Response Action
Planned” (NFRAP) determination for this site. Based upon the sample results and NFRAP
review, EPA will determine whether any additiona assessment work or cleanup should be
performed. Results of sampling conducted in July 1999 are not yet available. EPA HSCD will
be reviewing (Prdiminary Assessment) available stefile information in fal 2000 to determine if
any further reassessment of the Siteis necessary.

Heizer Creek Landfill:

Heizer Creek Landfill islocated northeest of the town of Poca and drains to the Pocatalico
River within the 2-mile TMDL study reach. The one-acre landfill was owned and operated by
the City of Nitro from the late 1950s to the early 1960s (EPA Site Inspection Report, 1985).
Monsanto Company disposed of approximately 170,000 cubic feet of unknown plant trash and
wagtes from 1958 to 1959, which may have included 2,4,5-T-manufacturing wastes and floor
sweepings (EPA Site Ingpection Report, 1985). Wastes were aso burned at this landfill. A
preliminary assessment and site ingpection completed in the mid-1980s revealed dioxin-
contaminated soil in the range of lessthan 1 to 3.72 parts per billion (ppb) (WVDEP Ste
Investigation & Response, date unknown). In 1987, Monsanto removed severa drums of
contaminated soil (USEPA Remova Response Section Trip Report, 1998). The Removal
Action Levd is0.21 parts per billion (Pam Hayes, WV DEP Office of Environmenta
Remediation).

The sedimentsin Heizer Creek and the Pocatalico River were sampled in November 1998 in
response to public concern that this landfill was contributing to the persistent dioxin problemin
the Pocatdico River (Pam Hayes- WV DEP Office of Environmenta Remediation). Although
the Ste has been archived on the EPA’s NFRAP 8T list, EPA HSCD team sampled an ash pile
on the site in 1998 and discovered that it was contaminated with gpproximately 18 ppb of
dioxin. Based on thisresult, it gppears that surface runoff of contaminated soil from this Ste
could be asource of dioxin loading to the Pocatdico River. Datafrom arecent sampling
survey conducted in September 1999 are not yet available. The Siteis currently undergoing a
potentidly responsible party (PRP) lead remova action under a consent order. Dioxin
contaminated soil will be removed to 1 ppb (TEQ). EPA HSCD aso conducted a CERCLA
Site Ingpection at the Site in May 2000 and is currently awaiting the results of the sampling
event. EPA HSCD will determine future remedid actions at the Site pending receipt of the S
data and site conditions upon the removal action.

Holmes and Madden Landfill:

Thislandfill is afive acre inactive facility located goproximatdy 5 miles north of Charleston,
West Virginia. From 1970 until its closurein 1975, the facility operated as a nonpermitted
landfill receiving indugtrid, municipa, and hospital wastes from the surrounding area.
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EPA HSCD is currently awaiting a hedth consultation by the Agency for Toxic Substance and
Disease Registry (ATSDR) on data collected at the site in September 1999 before determining
what future actions, if any are necessary a the Ste. While the report does indicate that the Site
could be aminor source of dioxin to the Pocatdico River, it is doubtful thet the Site could even
be aminor source of 2, 3, 7, 8 TCDD in consderation of the smal amount of 2, 3, 7, 8
TCDD (3.77 ppt) and distance to the waterway (5 miles). Closer evauation of the sample
resultsindicate that H,CDD and OCDD dioxin congeners were found in the highest
concentration. The presence of these dioxin congeners are often associated with open burning
activities. The Ste ingpection report for the Ste acknowledges that the sample exhibiting the
highest dioxin TEQ (63.5 ppt) and 2, 3, 7, 8- TCDD (3.77 ppt) concentration was located in
close proximity to aresdentia burning area. The Sl report also indicates that due to local area
topography, it is unlikely that dioxins would travel from the Site to the water body in which this
sample was collected. Based on this data and observations, the Steis not alikely source of
dioxinsto the Pocataico River.

Avtex Landfill:

The old Avtex Landfill siteislocated on a portion of property owned by PAR Industria
Corporation in Nitro, Putnam County, WV. The site encompasses 10 acres and islocated in
an indudrid area. Included within the siteis alandfill and a subsurface drainage system that
eventudly drainsinto the Kanawha River. This Stewasreferred to EPA HSCD by WVDEPin
Fdl 1999 as a potentid digposd areawhich may contain dioxin contaminated wastes. EPA
HSCD conducted a CERCLA PA in January 2000 which recommended further assessment of
the ste. EPA HSCD anticipates conducting asampling Sl a the site in Summer 2000 and will
determine what further actionsif any are necessary a the site based upon that information.

Landfill Adjacent to Midwest Sted (Nitro Landfill):

The Midwest Sted and 20-acre adjacent landfill are located in Nitro, West Virginiaand drain
to Armour Creek. According to officids a WVDEP, this ste was used by the City of Nitro
and called the Nitro Landfill (Steve Stutler, WV DEP Office of Water Resources). Monsanto,
the city of Nitro and FMC used this Site to dispose of hazardous and nonhazardous waste from
approximately 1954 until approximately 1974 (Tetra-Tech Site Inspection Report, date
unknown). Although PCBswere detected at this Site, it is not known if the waste contained
dioxin. It has been mentioned anecdotaly as a possible source of dioxin loading to Armour
Creek, dthough no dioxin sampling has been done at the site (Perry Gaughan, Roy F. Weston).
EPA’s Remova Program sampled the Ste in oring 1999. The results are not yet available.
EPA HSCD will be conducting a sampling assessment (Sl) at the site in fal 2000 to further
characterize potentid migration of dioxin from the Site to Armour Creek.

Former Midwest Sted Site:

This steislocated north of the Armour Creek Landfill dong State Route 25 in Nitro, Putnam
County, West Virginia. The Kanawha River flows aong the northwest edge of the property
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and Armour Creek islocated northeast of the Site. During the mid 1990s EPA entered into a
consent agreement with owners of Midwest Sted to clean up PCB and heavy metd
contamination from the Ste. Cleanup activities were completed in 1996. No dioxin sampling
was conducted as part of that cleanup effort. Four samples collected in 1998 showed soils
contaminated at levels ranging from 0.19 to 128.88 pg/g. A further round of sampling was
conducted in May 1999. In thisround 11 of 14 samples detected 2,3,7,8-TCDD &t levels
ranging from 5.92 to 123 pg/g. 2,3,7,8-TCDD was non-detect &t the remaining three samples.
Surface runoff from this Steisalikely contributor of dioxin to the Kanawha River and Armour
Creek. EPA HSCD will be conducting a sampling assessment (Sl) at the stein fal 2000 to
further characterize potentia migration of dioxin from the Steto Armour Creek.

Manila Cregk Landfill:

The Manila Creek Landfill is approximatdly 0.5 acresin size and is located in Putnam County,
West Virginia. It drainsto Manila Creek, which then drains into the Pocatalico and is within the
2-mile TMDL study reach. The site was closed over 30 years ago. Monsanto Company used
the site for disposal from 1956-1957 to dispose of general organic waste (Eckhardt survey, ca
1977). A steingpection in 1983 reveded the presence of dioxin at gpproximately 3.7 parts
per billion (ppb) in one of the surface soils.  USEPA and Monsanto entered a Consent
Agreement in April, 1987 that called for Monsanto to dewater the landfill, block off an
underground seep and to cap and fence the landfill. Monsanto’s environmenta contractors
continue to monitor the landfill (USEPA Remova Response Section Trip Report, 1999).

The sediments in Manila Creek and the Pocatalico River were sampled in November 1998 in
response to public concern that this landfill was contributing to the persstent dioxin problem in
the Pocatdico River (Pam Hayes\ WV DEP Office of Environmenta Remediation). The results
from this sampling reveded some potentid off-site migration of dioxin contaminated soils. A
subsequent round of sampling was conducted in September 1999 and revealed contamination
of soils and groundwaeter at the site. The soil samples ranged from 0-385 pg/g TCDD.
Groundwater sampling reveded dioxin concentrations ranging from 197 to/1,470 pg/L. These
reported results are from water collected from monitoring wells ingaled within the waste layer
at thelandfill. The cresk sediments are aso contaminated in this region (0-38 pg/g TCDD).

In the three sediment samples collected downstream of the site TCDD was detected in only one
sample at concentration of 2.22 pg/g. While the site can definitely be consdered a potentia
source of dioxin, further sampling is required to determine whether dioxin is migrating from the
gte. EPA HSCD conducted an Expanded Site Investigation (ES)) & the Stein May 2000
which included ingdlation of four (4) off-ste groundwater monitoring wells and collection of
additiona soil, sediment, surface water and groundwater samples to determine if dioxin and
other contaminants are migrating off-ste. EPA will determine what actions, if any are necessary
upon receipt of the data.

Flexsys Property:
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Flexsys Nitro plant is located just north of the city of Nitro dong the east bank of the
KanawhaRiver. Part of the Site was used for the production of 2,4,5-T from 1948 until 1969
(Find Report, NUS, 1993). The soilsin the area around the production facility were
contaminated with dioxin, as was the area near the treatment plant, which was constructed over
demolition debris from the production area (Find Report, NUS, 1993). EPA issued a
Remova Order to Monsanto, which completed the work around 1986-1987 (Martin Kotsch,
USEPA RCRA Project Manager). The available detection limit for cleanup was
approximately 1 ppb (Martin Kotsch, USEPA RCRA Project Manager).

Groundwater beneath the former production facility was recently discovered to be
contaminated with kerosene. It is believed that this spill occurred within the last 10 years
(Martin Kotsch, USEPA RCRA Project Manager). Andysis of the kerosene layer indicates
that there is some dioxin contamination in the kerosene. However, Flexsys, under its corrective
action permit, has been using a skimmer pump to remove the kerosene from the groundweter,
which is contaminated with dioxins. The kerosene that is removed is then stored in drums until
asufficient quantity is collected before it is sent off stefor digposd. The pumping action will
continue until such time that the kerosene is either removed or concentrations fal below a hedlth
based risk level (Martin Kotsch, USEPA RCRA Project Manager). Since a Notice of
Violation issued by WV DEP is pending resolution the facility may no longer be removing the
dioxin contaminate kerosene.

Badly deteriorated drums containing dioxin were recently discovered on Flexsys land that had
been sold to ared estate development company caled AES (Ken Ellison/Pam Hayes,
WVDEP). Thispart of the facility was formerly owned by Monsanto and then Solutia. The
drums were excavated and placed in overpacks for remova (Ken Ellison/Pam Hayes,
WVDEP). Solutia has suggested that the drums were accidentally buried during the remova
activitiesinitiated under Superfund. Although Solutiais currently addressing this Stuation, this
Site may be a source of dioxin loading to the Kanawha River. EPA HSCD is currently in the
process of negotiating a consent order with Solutia to address the remova of drums and dioxin
contamination e this part of the facility.

Old Nitro Landfill//Monsanto Dump:

This landfill islocated near the Flexsys property next to the KanawhaRiver. Part of it was
used for the bridge of 1-64 over the Kanawha River (Martin Kotsch, USEPA RCRA Project
Manager). The Eckhardt survey from the mid-1970s indicates that M onsanto had a dump near
this location that was used from 1929-1956. Conversations with the WV DEP indicate that this
landfill may dso have been referred to as Nitro Sanitation Landfill (Steve Stutler, WV DEP
Office of Water Resources) and “Monsanto-Old Landfill”. The landfill has been capped and is
no longer in use. There were two very high Kanawha River sediment sample dioxin results near
thislandfill in the 1998 sampling survey. EPA will determine if any additiona assessment or
cleanup is required at this site based on assessments conducted in October 1999. The
sampling targeted drainage pathways at the Ste. The results are not yet available. EPA HSCD
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will be conducting aPA of the ste in Summer 2000 to determine if any further assessment of
the site is necessary.
Kanawha County Landfill:

The steisan 14-acreinactive municipa landfill which operated from 1947 to 1970. Thisste
was brought to EPA’s attention by WVDAP in Fal 1999, but is not listed as a potential source
of dioxin of the Kanawha River. WVDAP was concerned that wasted from Monsanto has
been deposited in the landfill and requested that the site be assessed as a potentid source of
dioxin to the Kanawha River. It was adleged by aformer employee that the landfill accepted
drums and containers of hazardous waste and buried them on-site. WV DEP conducted a PA
and S at the Sitein 1984. No containers or drums were observed. EPA conducted at dioxin
screening assessment at the Sitein 1985. Dioxin was detected in only one (1) sample. EPA
conducted a subsequent dioxin sampling event in 1985 focusing on the area of the previous
postive hit for dioxin. All samplesin this subsequent sampling event were negative for dioxin.
EPA HSCD will be conducting asampling Sl at the ste in Summer 2000 to reassess the Site
based upon current site conditions.

Poca Strip Mine Landfill/Putnam County Drum Dump/Nitro City Dump/Poca Landfill:

The Poca Strip Mine Landfill islocated gpproximatdly 3 miles esst of Poca, West Virginiaand
drains to the Pocataico River, dthough it is outsde of the 2-mile TMDL study reach. The Ste
was used by the City of Nitro, FMC Corporation, Ohio Apex, and Monsanto Chemica
Company from 1962-1963. A hazardous waste survey completed by Monsanto shows that
the ste was dso utilized in 1959-1960 for open drummed hazardous waste and uncontained
hazardous wastes (Preliminary Assessment Report, WVDNR, 1984). Open burning of wastes
at the site dso occurred.

Investigations by both EPA and Monsanto from gpproximately 1983-1985 reveded the
presence of dioxin at the Ste. Monsanto entered into a Consent Agreement in 1986 to conduct
aremedid invedtigation to determine the extent of dioxin contamination, to clean up the dioxin
contamination and to cap the landfill. These activities were completed in the late 1980s
(USEPA Remova Response Section Trip Report, 1999). The EPA has archived this site on its
NFRAP ST lidt.

However, the sediments in the Pocataico River were sampled in November 1998 in response
to public concern that this landfill was contributing to the persstent dioxin problem in the
Pocatalico River (Pam Hayes, WVDEP Office of Environmental Remediation). The results of
this sampling did not reved any off-gite migration of dioxin contaminated soils. EPA will
determine if any additional assessment or cleanup is required based on an andysis of the most
recent sampling (May 1999). These results are not yet available. EPA HSCD will be
reviewing (PA) available stefileinformation in Fal 2000 to determineif any further
resssessment of the Steis necessary.

South Charleston Landfill:
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This landfill islocated west of the Kanawha River off of Route 12 in Kanawha County, West
Virginia. The dteis gpproximately 30 acres and has been inactive since the mid-1970s.
Records indicate that this site was used by Monsanto Corporation, Union Carbide
Corporation, and the city of South Charleston for the disposal of hazardous and non-hazardous
wastes from gpproximately 1949 until 1972 (Tetra-Tech Site Ingpection Report, 1993). The
Eckhardt report indicates that Monsanto used the site from 1961-1964. Although samples
were collected as part of the Ste inspection, there is no mention of dioxin being detected. The
site has been archived by the USEPA on the NFRAP 8T ligt. It isnot believed that thissteisa
source of dioxin loading to the Kanawha River. Results of sampling conducted in September
1999 are not yet available. EPA HSCD is currently awaiting a hedth consultation by the
Agency for Toxic Substances and Disease Registry (ATSDR) on data collected at the Stein
September 1999 before determining what future actions, if any are necessary at the site.

Union Carbide Plant at Inditute:

The Union Carbide Plant is located near the Kanawha River in Indtitute, West Virginia, which is
upstream of the TMDL study reach. Because this site was known to have handled 2,4-
dichlorophenal (which can react to form dioxin), a dioxin sampling survey was conducted in
1983. Reaults of those analyses reveded no evidence of dioxin contamination at this sSte (NUS
Site Ingpection Report, 1983). It is not believed that this Site is a source of dioxin loading to the
Kanawha River. Results of new sampling conducted in October 1999 are not yet available.
EPA HSCD will be reviewing (PA) available ste file information in Fal 2000 to determine if
any further reassessment of the Ste is necessary.

Western Kanawha Landfill:

Thislandfill islocated east of Nitro, West Virginiaand is currently operating asamunicipa
landfill (Sudhir Patel, WV DEP Office of Waste Management). It was evauated under
CERCLISin 1980 and reevauated in 1986 by the state and placed on the EPA’s NFRAP 8T
list. A copy of the preliminary assessment and Site ingpection reports have been requested for
this Ste but currently it is not believed that this Site is contributing a dioxin load to the Kanawha
River. Results from sampling conducted in July 1999 are not yet available.

3.3.2 Source Quantification

Dioxin originaing from nonpoint sources can enter ariver in several ways. through
contaminated groundwater, surface runoff of contaminated soil, diffusion from contaminated
sediments in the river and scouring or resugpension of contaminated sediments. The magnitudes
of these processes were estimated using the available data and literature values.

Contaminated Groundwater

The ORSANCO water quaity data show an increase in water dioxin concentration
downstream at RM 41.3, relative to the upstream boundary at RM 45.5. Theincreasein
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concentration occurs even a the lowest flows. Thisloading is assumed to be attributable to
contaminated groundwater entering the Kanawha River near this area, due to the absence of
any other known sources. It is recognized that, in the absence of organic solvents, dioxin has
very low solubility in water and would not normaly be expected to be present in Sgnificant
quantities in groundwater. Given the heavily indudtridized nature of the area and past presence
of groundwater contamination, it is quite plausible that dioxin isin solution with contaminated
groundwater moving as base flow. An estimate of the dioxin load from the groundwater was
made using a mass balance between the upstream boundary water concentration (RM 45.5)
and the most upstream ORSANCO sampling station (RM 41.3) asfollows:

Wgw = [(Cdovvnstrean* QKanaNha) - (Cupsiream* QKanaNha)] *2.447 (3-1)

where

W,,, = dioxin load from the groundwater, ug/day

Caownsream = dioXin concentration measured at RM 41.3, pg/L
Qxanania = Kanawha River flow cfs

Cpstream = diOXin concentration estimated a RM 45.5, pg/L

2.447 = unit conversion factor

Kanawha River flows were estimated using data and empirica equations provided by the
USGS (Ron Evadi, USGS). Equation 3-1 was applied for each of the ORSANCO data
vaues collected at RM 41.3, and assuming that the upstream concentration was congtant &t the
only measured value of 0.009 pg/L. Application of Equation 3-1 using the available datais
shown in Table 3-2, an average dioxin groundwater load of 3324 ug/day.

It is noted here that data on groundwater concentrations of dioxin is extremdy limited. Thusthe
observed increases in the surface water concentrations could aso arise from as yet, unidentified
point sourcesin the area, as well as from contaminated ground weter.

Table3-2. Groundwater Loading Calculation

Kanawha River | RM 41.3 Dioxin Back-Calculated
Date Flow Concentration Dioxin Mass L oad
(cfs) (pg/) (ug/day)
6/9/98 9160 0.123 2707
7/21/98 5479 0.340 4429
10/27/98 2878 0.412 2836
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Contaminated surface erosion

The Heizer Creek landfill, the Manila Creek landfill, and the Midwest Sted Site have been
identified as Sites that could contribute dioxin load to the TMDL study areas by surface eroson
of contaminated soil. The magnitudes of these loads were estimated using the Universal Soll
Loss Equation (USLE). Thisisan empiricd equation that will predict the average annud ol
loss by sheet and rill eroson from source areas. The equation is (Wischmeier and Smith,
1978):

X=E*K*Is* C*P (3-2)

where

X = s0il loss, in tong/acrelyear

E = rainfal/runoff erosivity index (10° m-tonne-cnvha-hr)
K = soil erodibility (tons/acre per unit of E)

Is = topographic factor, unitless

C = cover/management factor, unitless

P = supporting practice factor, unitless

The Soil Consavation Service in the Capitd digtrict supplied vaues for the Heizer Creek landfill
gte, which are E =150, K =0.32, Is= 10, and C = 0.038. Pisassumed to be1.0inthe
absence of specific erosion control practices. The USLE predicts that the total amount of soil
lost due to erosion is 18.24 tong/acrelyear or 16,550 kg/acrefyear. This value was aso applied
for the Manila Creek and Midwest Sted! Sites.

Thetotd annud dioxin loading is estimated by multiplying the annua amount of soil erosion by
the average concentration of dioxin in the soil. For Heizer Creek, assuming that the
contaminated area covers 10% of the landfill, this results in an annud dioxin loading of 30,000
uglyear. Converting to adaily bas's, this works out to 82 micrograms of dioxin loaded to the
Pocatalico per day. While the units for loading are listed as ug/day, it should be noted that this
is based on an annud loading rate and significant day to day variaions occur. For Manila
Creek, based on an average concentration of 305 pg/g for duplicate samples taken on the
southern boundary of the landfill and an estimated 0.1 acres of area between the landfill and the
receiving water, 1.38 ug/day of dioxin is estimated to be loaded to the Pocatalico River. For
the Midwest Sted Site, based on an average concentration of 19.15 pg/g for five samples and
an edtimated 5 acres of area, 4.34 ug/day of dioxin is estimated to be loaded into Armour
Creek.

The dioxin loading due to contaminated surface erosion at the tree identified Sites are rough
edimates at best because they are based upon very few biased sampling points.  Sampling
conducted at these Sites are biased towards finding hot spots of contamination, therefore the
average dioxin concentration vaues used for these sSites to determine the dioxin load from each
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dte is possbly overestimated consdering the actud average concentration of dioxin present in
surface soils at these sites is much lower.

In-Place Sediment Diffusion:

The contribution of dioxin to the water column attributable to diffusion from the contaminated
river sediment was estimated for three reaches of the TMDL study area: the Kanawha from
RM 45.5 to RM 42.25, the Kanawha from RM 42.25 to RM 39 (the confluence of the
Pocatdico), and the Kanawha from RM 39 to the mouth. The net diffusve flux from the
sediment to the water column was caculated at each sediment sampling location within areach,
then cdculating an average net diffusive flux for the reach area.

Sediment percent moisture data, typica literature values for dendty and fraction organic
carbon, and guidance from EPA (EPA, 1995) were used to estimate the fraction of the
sediment bed contamination in the dissolved phase according to the equation:

Dissolved bed fraction = V(1 + (Dg * Ko* (F./N)) (3-3)

where

D, = dry bulk density = (0 D) / [(0,, + D.*(% moisture/ %dry))]
D, = dendty of the solids, assumed at 2.5 gm/cn?®

D,, = density of water, assumed at 1.0 gmv/cn?®

Ko = organic carbon partitioning coefficient for dioxin =k, = 107%
foc = fraction organic carbon, assumed to be 0.01

N = porosity = [(1-Dgy)/Dg]

For thisanalyd's, the assumption was made that k., the organic carbon partitioning coefficient
for dioxin can be gpproximated by k,,,, the octanol-water partitioning coefficient.

The concentration of dioxin in the pore water was estimated from the sediment dioxin
concentration using the following equation:

Cow = Ceg * 04 * DBF * 1000 (3-4)

where

Cow = porewater dioxin concentration, pg/L

Csq = measured sediment dioxin concentration, ng/kg

Dg = dry bulk density, gm/cm?

DBF = dissolved bed fraction as caculated in Equation 3-3
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The diffuson velocity from the sediment pore water to the overlying water column was
edimated using the equation:
ki =[(Dgr * 86,400) / (100" (HA/2))] (35

where

k., =diffuson veocity, m/day
Dy = effective diffusion condant, cn/s, = (D, * N** MEF)
Dm = molecular diffusion constant, cn/s
= (1_ 326* 10—4)* (SW-1.14)* (M W-0.589)
sy = Vviscosty of water = 1.002 (20°C)
MW = molecular weight = 321.97
N = porosity
MEF = mixing enhancement factor associated with bioturbation, assumed = 10
H, =activebed depth,cm, assumed =5

The average diffusive velocity cdculated as 0.006 m/day and was based on 108 data points.

The mass flux of dioxin from the sediment pore water to the overlying water column, in
pg/m¥/day, was estimated using the pore water dioxin concentration, the porosity of the
sediment and the (sample specific) diffusve velocity in the following equation:

flux = C,,, / (N * 1000 * k,) (3-6)

The fluxes ranged from 0.088 pg/n¥/day to 369.4 pg/n/day. Thisrangein vauesisreflective
of sediment data that had dioxin concentrations greater than the detection limit. To correct for
this high bias, the calculated fluxes were adjusted by the ratio of number of sediment results
with positive dioxin concentrations (47) to the tota number of samples andyzed for dioxin
(108). The average flux in reach one, from RM 45.5 to RM 42.25 was assumed to be zero as
there were no detectible dioxin measurements. In reach two, from RM 42.25 to RM 39, the
flux was caculated to be 6.21 pg/nP/day. In reach three, from RM 39 to the mouth, the flux
was calcul ated to be 0.435 pg/né/day.

The massflux of dioxin from the water column to the sediment pore water or "back diffuson”,
in pg/mf/day, can be estimated in asimilar fashion using the water quaity standard as the water
column dioxin concentration:

ﬂUX = kL * CHZO * f *1000 (3'7)

where

Ciy00 = Water column concentration, assumed = 0.014 pg/L
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f = fraction of dioxin in the water column in the dissolved state, assumed = 0.10
1000 = conversion factor

The back diffusion was calculated to be 0.008 pg/mé/day. Thisvaueis negligiblein
comparison to the flux from the sediment to the water column and can beignored. Thus, the
sediment to water flux is representetive of the net diffusve mass flux in the system.

The overdl mass loading to the water column due to diffusve mass flux can be calculated from
the area of the sediment bed for each reach. The results of the caculation used to estimate the
diffusve flux are summarized below in Table 3-3.

Table3-3. Mass Flux Calculation for Sediment Porewater Diffusion

Upgream Downstream | Surface Area Avg. net diffusive | M ass
Reach | River Civer Mile ) flux loading
Mile (pg/m?/day) (ug/day)
1 45.5 42.25 1.33x10° 0 0
2 42.25 39 1.34x10° 6.206 8.3
3 39 0 1.45x10’ 0.435 6.3

In-Place Sediment Resuspension

The final nonpoint source category to be quantified is resuspension of contaminated in-place
sediments. Exigting loading rates in the Kanawha were estimated by combining two data
SOUrces:.

Observed downstream increases in Kanawha River tota suspended solids (TSS) data,
used to empiricaly estimate sediment resugpension as afunction of river flow;

Obsarved Kanawha River sediment dioxin concentrations.

The higtorica water qudity database was examined to define the synoptic sampling events that
collected TSS data dong the length of the TMDL segment. Three locations were found to
have multiple observations, corresponding to St. Albans (RM 46.1), Winfield Lock and Dam
(RM 31.1), and Point Pleasant (RM 1.3). These three locations alowed separate analyses to
be conducted for the segments upstream and downstream of Winfield Lock and Dam.

Figure 3-3 displays the downstream increase in observed TSS concentrations (i.e. TSS at RM
311-TSSa RM 46.1) for the segment upsiream of Winfield Lock and Dam. No Satigticaly
sgnificant increase in TSS was observed for any range of flows for this segment, and
resuspension was deemed to be an inggnificant component of the solids budget (for purposes
of ascreening-leve etimate).
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Figure 3-3. Increasein Observed TSS Concentration between St. Albansand Winfied
L ock and Dam as a Function of River Flow

The same andysis was conducted using the downstream increase in observed TSS
concentrations (i.e. TSSat RM 1.3-TSSa RM 31.1) for the segment downstream of
Winfield Lock and Dam. These data, shown in Figure 3-4, indicate a Significant correlation
between increase in TSS and Kanawha River flow. This correlation was described
mathematically by the equation:

DTSS =-53.7 + In(Kanawha River flow)*6.66 (3-8

The effect of this sediment resusgpension, in conjunction with an average sediment dioxin
concentration in this segment of 27 pg/g, is shown in Table 3-4 for arange of Kanawha River
flows. It isrecognized that thisempirical sediment resuspension analysisis only arough
gpproximation that ignores components such as tributary loading of solids to the study reach.
Nonethdless, results from this analys's are roughly congstent with the only high flow dioxin
measurement for the Kanawha River. During the June, 1998 survey on the Kanawha River, the
dioxin measured a Point Pleasant was 0.46 pg/L during ariver flow of 45,000 cfs. This
measurement represents an increase in dioxin of 0.21 pg/L over the lower stretch of river,
compared to a predicted resuspension-induced concentration of 0.48 pg/L.
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Figure 3-4. Increasein Observed TSS Concentration between Winfield L ock and Dam

and Point Pleasant as a Function of River Flow

Table 3-4. Mass Flux Calculation for Sediment Resuspension

Kanawha River | NetIncreasein TSS | Dioxin massload Predliﬁtztijolxril;:]rease
Flow (cfs) (mg/l) (ug/day) concentration (pg/l)
3200 0 0 0
10000 7.6 5,020 0.205
50000 18.3 60,400 0.494
100000 23.0 152,000 0.621
60
50 <
L, 0 | + Observed Data | |
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4.0 MODELING PROCEDURE: LINKING THE SOURCES TO THE
ENDPOINT

Modding procedures are used to create a direct predictive relationship between system
boundary conditions, externd loadings, and in-stream processes and the resulting water quality
condition, e.g. dioxin concentration. Once the model is developed, load dlocations and
wasteload allocations can then be sdlected to define the conditions under which predicted water
quality will meet water quaity sandards. Available modding techniques include empirica
relationships, andytica equations, and numerica (computer) models of awide range of
complexity. This section discusses model salection, some aspects of model process
representation, and the ranges of stream conditions covered.

4.1 MODELING FRAMEWORK SELECTION

4.1.1 Consideration of Model Type

A wide range of modd frameworks are available to predict the relationship between externa
loadings and resulting concentration, covering awide range of complexity. The most
gppropriate model for a given Stuation is chosen as afunction of Ste characteristics, modd
objectives, and available resources. Relevant characteristics of this moddling application that
affect model sdection are:

The model mugt be capable of predicting the relationship between externd dioxin loadings
and maximum in-stream dioxin concentrations.

No direct dioxin loading data are available, and only a single measurement of upstream
boundary concentrations.

The primary loading sources are the upstream boundary, contaminated groundwater
loading near the upstream boundary, and (at high river flows only) resuspension of
contaminated in-place sediments.

Downstream boundary conditions should be consgtent with, and provide a loading input to
the Ohio River TMDL.

The above characteristics led to the salection of a consarvative dilution modd, as described
baow.

412 Model Selection

Application of a spatidly varidble, deterministic modd requires the explicit specification of the
location and magnitude of al source loads. The modd typicaly then undergoes a cdlibration
process, whereby site-specific chemical fate process coefficients are estimated, and mode
credibility established, based upon the ability of the model to describe observed in-stream
concentration data. The absence of upstream boundary and source loading data would provide
too many degrees of freedom to dlow for a credible calibration of amodd of thistype for the
Kanawha River. Smply put, the modd cdibration process would be driven srictly by the
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assumptions made regarding un-measured inputs, and would provide little information on
process coefficients or model reliability. It was therefore concluded that application of a spatia
mode such as SMPTOX4 or WA SP was not appropriate, given the available data.

The approach that has been chosen isto use an anadytical dilution modd (Equation 4-1).
CTotal = (CUpstream * QUpstreem + ELOEﬂ) / Qtotei (4'1)

where Cr4 isthe resulting concentration after loading, Cypgream 1S the upstream concentration,
Qupstream 1S the upstream flow, SLoad isthe total loading, and Qrqy iSthe resulting flow after
loading.

Thissmple modd framework assumes that dioxin loss processes are inggnificant, and that the
solefactor controlling dioxin concentration is dilution. The biggest potential limitation to this
gpproach isthat, by ignoring loss processes, the model may over-predict the dioxin
concentration resulting from agiven set of loads. Fortunately, the characteristics of the
Kanawha River dte are such that 10ss processes appear to have rdatively little impact on peak
dioxin concentrations, which are the desired endpoint of the TMDL andyss.

The appropriateness of the andyticd dilution modd is discussed below, categorized into two
types of flow conditions:

L ow flow (non-eroding) conditions: Where peak concentrations occur in the immediate
vicinity of loading sources. The low flow loading sources are located closdly together, such
that inauffident time of travel exists to alow loss processes to greatly affect pesk
concentrations.

High flow (eroding) conditions: When sediment erosion occurs, and the most potentialy
gonificant loss process, sHtling, is negligible  In these cases, peak concentrations are
expected to occur near the mouth of the Kanawha.

The resulting TMDL must be protective of both of these flow conditions, as the high volume

sampling data has shown violaions of water qudity standards during both low and high
flow.

4.1.3 Suitability of Dilution Model under Low Flow

Under low flow conditions (i.e. 1960 cfsin the Kanawha River as specified in West Virginia
water quality standards), the highest dry weather dioxin concentrations in the Kanawha River
aretypicaly located at the most upstream ORSANCO monitoring station. The relatively short
travel time between the upstream boundary and this location limits the potentid effect of loss
processes. The peak concentration will then be governed by the combination of steady dry
westher sources and the low flow.

The same rationale of short river dretches limiting travel time and therefore limiting losses will
apply to the Pocatdico River and Armour Creek tributaries to the Kanawha River. For each
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of these water bodies, the study area includes the 2 mile stretch above their confluence with the
Kanawha River.

L oss processes considered include decay (such as biodegradation or hydrolyss), settling,
volatilization, and photolys's. Process consderations included consistency with the ongoing
ORSANCO (1999) modding, dthough thiswas not maintained in al cases. Dioxin modeling
performed by Limno-Tech for aTMDL for the Columbia River (Oregon/Washington) was aso
referenced. Each of these processesis discussed below.

Dioxin decay processes are generdly considered to be indggnificant (LTI, 1992; ORSANCO,
1999), and were assumed to be zero in this study.

Using limited synoptic solids survey data for the Kanawha River above Winfield Dam, under
low flow conditions the settling velocity was roughly estimated a 0.07 m/day. A sitling
veocity of 0.5 m/day was selected as a reasonable under bound value consistent with the
limited Site specific data and values reported for other systems. Using a particulate dioxin
fraction of 0.9 (which is generdly congstent with both sampling results and partitioning
cdculations), the equivaent upper bound decay rate for total concentration (assuming only
particulate-bound dioxin is affected by particle settling) is 0.05/day.

Estimation of settling losses at low flow aso requires definition of the time of travel between the
upstream boundary and suspected source area. Modeling of the physical river system (i.e.
stream geometry, water surface elevation, and velocity) was performed for the Kanawha River
using the HEC2 modd. Modd input files for two river reaches 1) Mouth to Winfiedd Dam, and
2) Winfield Dam to the study area upstream boundary, were run substantialy as received from
the U.S. Army Corps of Engineers, Huntington Digtrict Office, except for modeling the study
low flow condition (1960 cfs). HEC2 mode results were used in support of contaminant
modeling. Selected results are shown in Table 4-1.

Table4-1. Selected HEC2 M oddl Results

HEC2 M odel Result Value Units
Average Depth 8.73 m
Average Width, Cod River to Pocataico River 249.10 m
Average Width, Pocadico River to Ohio River 230.80 m
Average Vdocity 0.04 nvs

Thisveocity in conjunction with the upper bound settling rate, indicates thet up to 9% of the
ingtream dioxin could settle between the upstream boundary and location of pesk
concentration.

Volatilization was estimated using the same procedure as used by ORSANCO (1999).
Physica congtants and input values are shown in Table 4-2.
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Table4-2. Volatilization Inputs

Congtant Value Units
Molecular Weight 321.97 g/g-mal
Wind Speed 2 nvs
Henry’' s Constant 2.1x10° atm-n¥/mol
Water Temperature 20 Cddius
Average Water Veocity 0.043 nv's
Average Depth 8.73 m/'s

The mass transfer coefficient is estimated to be 0.0074 m/day. The equivaent dissolved
concentration volatilization decay rate is 0.00085/day, which is negligible.

Photolysis rates were assumed to be zero by ORSANCO. The Columbia River study found
photolysis rates to range from 0.00023 to 0.001/day. Ratesin the Kanawhawould differ due
to thefactorslisted in Table 4-3.

Table 4-3. Photolysis Factors

Factor Likely Effect
Latitude (39N vs. 45N) Higher decay rate
Cloud cover Vaiable
Depth Higher decay rate (at low flow)
Light attenuation Vaiable
Indirect photolyss Unknown

Based on this andysis, the high end of the Columbia River study range was chosen: 0.001/day.
This decay rate is smilar to the volatilization decay rate, and is dso consdered negligible.

The primary conclusion from the loss process andysisis that settling is the dominant process,
and that it is responsible for at most a 9% decrease in predicted peak dioxin concentrations at
low flow. Thisanayss demondrates that a dilution mode approach will not be overly
consarvative, asthe 9% leve of safety will serve as acomponent of the margin of safety.

4.1.4 Suitability of Dilution Model Under High Flow (Eroding) System
Condition

Under high flow conditions, severd additiond factors will influence dioxin concentrationsin the
Kanawha River, Pocataico River, and Armour Creek. First, settling of suspended solids
becomes negligible, because the same shear stresses that resuspend bottom sediments prevents
depaosition of suspended solids. Dioxin in the water column can be considered to behave as a
consarvative substance dl the way to the Ohio River under these conditions, because its
primary loss process has been negated. Second, two additional sources of dioxin appear:
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resuspension of contaminated bottom sediments due to flow-induced shear stress, and erosion
of contaminated watershed soils.

The dilution mode will be capable of describing the maximum alowable dioxin loading to each
of the streams under high flow conditions, due to the insgnificance of loss processes. The
dilution modd will not, however, be capable of predicting the amount of contaminated sediment
that will be resuspended during a given flow period. Significant additiona information would
need to be collected in order to support amode with this capability, as discussed below in the
implementation and future monitoring section. As such, the modd will be suitable for defining
the TMDL for these systems but will not be suitable for predicting the time required for naturd
attenuation of sediment contamination to occur, nor the efficacy of the physical remova of
sediments.

4.2 SELECTION OF REPRESENTATIVE MODELING PERIOD

The discussion above demongtrates the appropriateness of the dilution modd for predicting
pesk dioxin concentrations under two sets of river flow conditions: low flow (non-eroding) and
high flow (eroding) conditions. Because these two sets of conditions span the entire spectrum
of flows, the andytica mode can provide predictions under dl conditions. The TMDL
dlocation process, as discussed in the subsequent section, will therefore define alowable
loading rates for al possbleriver flows.
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5.0 ALLOCATION

Total maximum daily loads (TMDLS) are comprised of the sum of individua waste load
dlocations (WLAS) for point sources, load alocations (LAS) for non-point sources, and natural
background levels. In addition, the TMDL must include a Margin of Safety (MOS), ether
implicitly or explicitly, that accounts for uncertainty in the relation between pollutant loads and
the qudity of the receiving water body. Conceptudly, this definition is denoted by the equation:

LC=TMDL = SWLAs+ SLAs+ MOS (5-1)

The term LC represents the Loading Capacity, or maximum loading that can be assmilated by
the receiving water while till achieving water qudity sandards. The overdl loading capacity is
subsequently alocated into the TMDL components of waste load alocations (WLAS) for point
sources, load alocations (LAS) for non-point sources, and the Margin of Safety (MOS).

Results of the dlocation process are summarized in Table 5-1, which shows the individua
TMDL dlocations for each of the three syslems. The TMDL changes as a function of river
flow, so dlocations are listed for arange of flows.

This section contains dlocations to the identified point and nonpoint sources within the
watershed. The section begins with a description of the loading capacity of the three
waterbodies of concern, then proceeds to quantify the individua waste load alocations
(WLAS) for point sources and load dlocations (LAS) for nonpoint and background sources
necessary for atainment of water quality sandards. This section aso discussesthe
incorporation of amargin of safety inthe TMDL andysis and the consideration of seasondity.
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Table5-1. Summary of Allocations (ug/day) for a Range of Flow Conditions

Kanawha River 1960 cfs | 5000 cfs | 10000 cfs | 20,000 cfs | 50,000 cfs
WLA
Point Sources 0.82 0.82 0.82 0.82 0.82
L
Upstream Sources 43 110 220 440 1100
Groundwater 16.5 16.5 16.5 16.5 16.5
In-place Sediments 0 20 64 152 416
Runoff 0 6.68 6.68 6.68 6.68
MOS
Explicit MOS 6.7 17 34 69 171
Pocatalico River 0.32cfs | 500 cfs 1000 cfs 2000 cfs 5000 cfs
WLA
Point Sources 0 0 0 0 0
L
Upstream Sources 0 0 0 0 0
Groundwater 0.0092 0.0092 0.0092 0.0092 0.0092
In-place Sediments 0 12 26 55 141
Runoff 0 2.34 2.34 2.34 2.34
MOS
Explicit MOS 0.001 1.6 3.2 6.4 16
Armour Creek Ocfs 200 cfs 400 cfs 600 cfs 800 cfs
[WLA
Point Sources 0 0 0 0 0
LA
Upstream 0 0 0 0 0
Groundwater 0 0 0 0 0
In-place Sediments 0 14 7.1 13 19
Runoff 0 4.34 4.34 4.34 4.34
MOS
Explicit MOS 0 0.64 1.3 1.9 2.5
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5.1 LOADING CAPACITY

Because a smple dilution model is being used to describe dioxin fate and trangport, the loading
cgpacity for each TMDL segment can be calculated as afunction of stream flow usng asmple
equation, i.e.

LC = Qi X Cwes (5-2)
Where:

LC = Loading Capacity (M/T)
Q. = River flow (L3T)
Cwos = Water Quality Standard concentration (M/L3)

Theloading capacity defined in Equation 5-2 gppliesto dl river flows for which water quality
sandards apply. This corresponds to flows above the minimum stream flow of 1960 cfsin the
Kanawha River, and flows above the 7Q10 flows of 0.32 cfsin the Pocataico River and 0.0
cfsin Armour Creek. The resulting loading capacities for the three sysems are shown in

Figures5-1 through 5-3.
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Figure5-3. Armour Creek Loading Capacity

5.2 WASTE LOAD ALLOCATION

Point sources within the watershed discharging at their current levels were consdered negligible
in their impact on ingream dioxin levels. An dlocation is given to the Nitro WWTP in response
to their treatment of runoff from the Fike Chemica Co. ste. The magnitude of the dlocation is
St to the required pretrestment limit, which is 0.82 ug/day. The dlocation to remaining point
sourcesis set to zero. Itisnoted here that due to the lack of data within the study area
concerning point source contribution of dioxin to the waterbodies, the actua loading of dioxin
maybe sgnificantly greater than 0.82 ug/ per day, and hence significant reductionsin dioxin
loading to the waterbodies may be possible.

Table5-2. Wasteload Allocationsto Point Sour ces

Point Sources Existing L oad Allocated L oad Per cent Reduction
(ug/day) (ug/day)

Kanawha River 0.82 0.82 0

Pocatalico River 0 0 NA

Armour Creek 0 0 NA
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5.3 LOAD ALLOCATIONS

Discussion of load alocations to nonpoint sourcesis divided into categories of upstream

sources, contaminated groundwater, in-place sediments, and contaminated soil. A wide range
of reduction dternatives could theoreticaly meet the loading capacity limitations in Figures 5-1
through 5-3. The overdl dlocation strategy can be congtrained by considering two conditions:

Drought, or minimum, flow conditions, where the predominant sources contributing to
contamination are upstream sources and contaminated groundwete.

High flow, erosiond conditions, where the additional sources of in-place sediment
resuspension and erosion of surface contamination become important.

Congderation of drought conditions places an upper bound on alowable upstream source and
contaminated groundwaeter alocations. Additiona loading capacity at flows above drought
flow can be dlocated to erosion of in-place sediments and contaminated soil.

53.1 Upstream sources

The Ohio River Vdley Water Sanitation Commission (ORSANCO) conducted field sampling
in May, 1999 to provide a measurement of the dioxin concentration entering the sudy area at
the upstream boundary. The dioxin concentration determined in that sample, 0.009 pg/L, is
being used as the upstream boundary concentration for the TMDL. The draft TMDL assumes
that the upstream boundary concentration will remain congtant a this concentration for al river
flows. The uncertainty inherent in this assumption will be reflected in the Margin of Safety.

No evidence exigts of dioxin contamination upstream of the Pocatdico River and Armour
Creek segments of concern, so upstream boundary concentrations for these segments were
assumed to be zero.

Table5-3. Load Allocationsto Upstream Sour ces

River Existing L oad Allocated L oad Per cent
(ug/day) (ug/day) Reduction
Kanawha 0.009 pg/L x Flow (cfs) x 0.009 pg/L x Flow (cfs) x 0%
2.447 2447

= 43 ug/day @ 1960 cfs = 43 ug/day @ 1960 cfs

= 110 ug/day @ 5000 cfs = 110 ug/day @ 5000 cfs

= 440 ug/day @ 20000 cfs = 440 ug/day @ 20000 cfs
Pocatalico 0 0 NA
Armour 0 0 NA

5.3.2 Contaminated groundwater
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Contaminated groundwater was identified as amgor contributor of dioxin to the Kanawha
River. The upper bound of the maximum alowable groundwater load to the Kanawha can be
caculated by performing amass balance calculation &t the location where the groundwater
enters the Kanwha (and assuming no loss of dioxin between the upstream boundary and this
location) during minimum river flow. The mass baance equation ca culates the maximum load
that just achieves compliance with the water quality standard, assuming no source other than
upstream. The resulting equation is.

LAcw £ Qmin X (CWQS - Cup) (5-3)
Where

LAgy = Load Allocation to contaminated groundwater (M/T)

Qnmin = Minimum stream flow a which water quality standards apply (L3/T)
Cwos = Water Quaity Standard concentration (M/L3)

C.p = Dioxin concentration at upstream boundary of segment (M/L°)

Equation 5-3 is expressed as an inequdity, because the LA must be set less than or equd to
this value to ensure compliance with water qudity standards at minimum flow. The potentid
reasons for setting the LA less than (as opposed to equd to) this upper bound value include
providing alowance for aMargin of Safety and/or achieving greater than absolutely necessary
reductions in one source category in order to lessen the amount of reductions required in
another source category.

The maximum possible LA for contaminated groundwater in the Kanawha River was
determined from application of Equation 5-3 to be 24 ug/day. The upper bound LAs for
contaminated groundwater in the Pocatalico River and Armour Creek are 0.0102 and 0.0

ug/day, respectively.

For purposes of this TMDL, 16.5 ug/day is provided as an alocation to contaminated
groundwater in the Kanawha River. Thisdlocation is based upon providing the fullest
dlocation possible to this source (24 ug/day), minus the wasteload dlocation (0.82 ug/day) and
minus 10% of the Loading Capacity (6.7 ug/day) which will be alocated to the Margin of
Safety as discussed below. This corresponds to a 99% reduction in the estimated existing load.

The LA for contaminated groundwater to the Pocatalico River is 0.0092 ug/day. This
dlocation is aso based upon providing the fullest dlocation possible to this source, minus 10%
of the Loading Capacity which will be dlocated to the Margin of Safety. No dlocation is given
to Armour Creek, because the 7Q10 flow is zero. No explicit reductions are expected to be
required for these sources, based upon the conclusion of Kanetsky (1987) that the primary
source of dioxin impairment to these sireamsiis caused by backflow from the Kanawha, which
will be corrected through source loading reduction to the Kanawha River.
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Table5-4. Load Allocationsto Contaminated Groundwater

River Segment Existing L oad Allocated L oad Per cent Reduction
(ug/day) (ug/day)
Kanawha 3324 16.5 99%
Pocatalico NA 0.0092 NA
Armour NA 0.0 NA
5.3.3 Contaminated soils

Once loads have been alocated to the sources described above that must be controlled in
order to meet water quaity standards during low flow conditions, the remainder of the loading
capacity (except for the Margin of Safety) can be alocated to the wet westher/higher flow
categories. Thefird of these to be considered is erosion from contaminated soils in the
watershed. Remediation efforts are planned to control the soil contamination at Heizer Creek
landfill. Thisload dlocation assumes that soilswill be cleaned to a Remova Action Leve
dioxin concentration of 0.21 ppb, resulting in an alowable load of 0.96 ug/day to the Pocataico
River. Thissame dlocation is given to the Kanawha River, because runoff ddivered to the
Pocatdico River will eventudly reach the Kanawha. Additiona runoff load of 1.38 ug/day is
cdculated for the Pocatdico River and subsequently to the Kanawha River from contaminated
s0ils near the Manila Creek Iandfill. No additiona remediation is assumed in dlocating this
load. Runoff of 4.34 ug/day is caculated for Armour Creek and subsequently to the Kanawha
River from contaminated soils at the Midwest Sted Ste. No additiona remediation is assumed
in dlocating thisload.

Table5-5. Load Allocationsto Contaminated Soils (wet weather)

River Segment Existing L oad Allocated L oad Per cent Reduction
(ug/day) (ug/day)
Kanawha 88 ug/day 6.68 ug/day 92%
Pocatalico 83 ug/day 2.34 ug/day 97%
Armour 4.34 ug/day 4.34 ug/day 0%
5.34 In-place sediment

Thefina remaning source category is contaminated in-place sediments. With load reductions
assigned to dl other loading categories, the dlowable load for this source category can be
calculated from the difference between load capacity and the other allocated sources (plusthe
Margin of Safety). The resulting dlocation is afunction of river flow, and is caculated as.

LA in-place, Kanawha =Load CapaCity -WLA - LA Upstream, Kanawha ~ LA GW, Kanawha ~ LA Soils, Kanawha ~ MOS

LA,

in-place, Pocatalico

=0.00881 x Kanawha River flow (cfs) — 24

= Load CapaCIty -LA GW, Pocatalico ~ LA Soils, Pocatalico ~ MOS

(5-4)
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= 0.0286 x Pocatalico River flow (cfs) - 2.35 (5-5)

LA\ place, Armour = L0ad Capacity - MOS
= 0.0286 x Armour Creek flow (cfs) - 4.34 (5-6)
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Table5-6. Load Allocationsto in-place Sediments (wet weather)
River Segment Existing L oad Allocated L oad Per cent
Reduction
Kanawha See Table 3-3 See Equation 5-4 >90 %

=0 ug/day @1960 cfs
= 20 ug/day @5000 cf
= 152 ug/day @20000 cfs
Pocatalico NA See Equation 5-5 NA
=0 ug/day @0.3 cfs
= 12 ug/day @500 cfs
=55 ug/day @2000 cfs
Armour NA See Equation 5-6 NA
=0 ug/day @O cfs
= 1.4 ug/day @200 cfs
= 13 ug/day @600 cfs

5.4 INCORPORATION OF A MARGIN OF SAFETY

This section addresses the incorporation of amargin of safety (MOS) inthe TMDL anayss.
The MOS accounts for any uncertainty or lack of knowledge concerning the relationship
between pollutant loading and water qudity. The MOS can either be implicit (e.g.,
incorporated into the TMDL andyss through conservative assumptions) or explicit (e.g.,
expressed in the TMDL as a portion of the loadings). This TMDL uses both explicit and
implicit components of the Margin of Safety.

Animplicit MOS s provided through the use of a consarvative dilution mode! for dlocation
purposes. Thisimplicit MOS is as protective as possible for modeling purposes (yet not overly
consayvative, as discussed in Section 4), as it assumes complete conservation of mass. Another
component of the implicit margin of safety is the State requirement that the water quality
gandard for dioxin be met for al flow conditions above the critical minimum flow. Thiswill
result in an alowable load much smaller than would be derived usng the EPA-recommended
harmonic mean flow conditions as the design condition.

An additiond explicit Margin of Safety is adso provided, to account for uncertainty in loading
entering each system across the upstream boundary, as well as other potentia dioxin sources
not identified during the source assessment. The explicit Margin of Safety is set at 10% of the
LA.

5.5 SEASONALITY

Seasondity inthe TMDL is addressed by expressing the TMDL in terms of river flow, as
changesin flow will be the dominant seasond environmenta factors affecting the TMDL.
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6.0 ONGOING ACTIVITIES AND FUTURE MONITORING

The Kanawha River/Pocatalico River/Armour Creek TMDL site data confirm that dioxin
concentrations exceed water quaity standards. However, additiona data are needed to define
many of the sources of dioxin entering these systems.  For this reason, implementation activities
must first focus on better identifying existing sources in order to control them.

This section describes activities that are currently ongoing and/or planned, designed to ensure
that the TMDL can be implemented. It is divided into separate sections describing:

4 Control of watershed sources

4 Control of contaminated in-place river sediments

A Additiond monitoring
6.1 CONTROL OF WATERSHED SOURCES
EPA hasinitiated activity at 16 Stes throughout the watershed with the intent of collecting the
data necessary to define the magnitude of dioxin loading from each site and/or identify
necessary control actions. In addition to the land sites, monitoring is recommended to define
the contribution of the ambient air as a source to the watershed.

6.1.1 Armour Creek/Flexsys

EPA HSCD will be conducting a Preliminary Assessment (PA) under CERCLA at the sitein
Summer 2000.

6.1.2 Clark Property

EPA HSCD will be reviewing (PA) avalable site information in Summer 2000 to determine if
any further reassessment of the Ste is necessary.

6.1.3 Don's Disposal

EPA HSCD will bereviewing (PA) available ste information in Summer 2000 to determine if
any further reassessment of the Siteis necessary.

6.1.4 DuPont Belle Plant
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EPA's Hazardous Site Cleanup Division's Site Assessment Program will review the current
conditions at this property to determine whether it is a possible source or contributor of dioxin
to the Kanawha River, Armour Creek or the Pocatalico River. This review will be based on
EPA's exiging information and new data collected in September 1999.

6.1.5 Fike Chemical Co.

EPA HSCD will be conducting a sampling assessment of sormwater sewers of the Nitro WV
areain Summer 2000. Sampling will include collection of sediment and surface weter from
drainages used by the old CST.

6.1.6 Fleming Landfill

EPA HSCD will be reviewing (PA) avallable site information in Fall 2000 to determine if any
further reassessment of the Ste is necessary.

6.1.7 George's Creek Landfill

EPA HSCD will bereviewing (PA) available ste information in Fall 2000 to determine if any
further reassessment of the Site is necessary.

6.1.8 Heizer Creek Landfill

EPA HSCD conducted a CERCLA site ingpection at the sitein May 2000 and is currently
awaiting the results of the sampling event. EPA HSCD will determine future remedid actions a
the ste pending receipt of the Sl data.

6.1.9 Kanawha Western Landfill

EPA's Hazardous Site Cleanup Divison's Site Assessment Program will review the current
conditions at this property to determine whether it is a possible source or contributor of dioxin
to the Kanawha River, Armour Creek or the Pocatdico River. This review will be based on
EPA's existing information, which had earlier resulted in a Superfund "No Further Response
Action Planned" (NFRAP) dlassification, plus additiona information as needed.

6.1.10 Landfill adjacent to Midwest Steel

EPA HSCD will be conducting a sampling assessment (S) at the sitein Fall 2000 to further
characterize potentid migration of dioxin from the Site to Armour Creek.

6.1.11 Manila Creek Landfill
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EPA HSCD conducted an Expanded Site Investigation (ES) at the site in May 2000 which
included the ingdlation of four off-gte groundwater monitoring wells and collection of samples
to determine if dioxin and other contaminates are migrating off Ste. EPA will determine what
actions, if any are necessary upon receipt of the data.

6.1.12 Flexsys Plant Property

EPA HSCD is currently in the process of negotiating a consent order with Solutia to address
the remova of drums and dioxin contamination at the part of the facility, formerly owned by
AES.

6.1.13 Old Nitro Landfill

EPA HSCD will be conducting a PA of the ste in Summer 2000 to determine if any further
assessment of the Steis necessary.

6.1.14 Poca Strip Mines/Poca Drum Dump

EPA HSCD will be reviewing (PA) available ste fileinformation in the Fall 2000 to determine if
any further reassessment of the Siteis necessary.

6.1.15 South Charleston Landfill

EPA HSCD is currently awaiting a hedth consultation by ATSDR on data collected at the Site
in September 1999, before determining what future actions if any are necessary at the Ste.

6.1.16 Union Carbide (Rhone Poulanc) Institute Plant

EPA HSCD will bereviewing (PA) avalable ste fileinformation in the Fall 2000 to determine if
any further reassessment of the Ste is necessary

6.2 CONTROL OF IN-PLACE SEDIMENTS

Resuspension of contaminated in-place sediments has been identified as contributing to
violations of water quality standards for dioxin during high flow events. The primary
implementation options under consideration are naturd atenuation and physical remova of
contaminated sediments (e.g. dredging). Natura attenuation processes can include buria of
contaminated sediments as cleaner sediments are deposited upon them, and/or the flushing of
contaminated sediments out of the system during high flows. Since the data to adequately
characterize the Site contamination, and dioxin fate and transport pathways in theriver, is
inadequate the preferred course of action to control in-place sedimentsis not evident.

July 3, 2000 Limno-Tech, Inc.



Dioxin TMDL for Kanawha River, Pocatalico River, and Armour Creek Page 55
DRAFT

Additiona monitoring activities are needed to better define the benefits of natura attenuation
compared to physical remova of contaminated sediments. These are discussed below.
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6.3 ADDITIONAL MONITORING

The EPA and W.Va. will continue to support monitoring, as funds alow, to further identify
sources and conditions contributing to dioxin impairments in the Kanawha River, Pocataico
River, and Armour Creek. Monitoring can support further identification of sources or
ingppropriate discharges, improved understanding of the ddlivery and transport of dioxin in the
area of concern, and tracking of the changes in frequency of violations and degree of
impairment. If monitoring information suggests that the TMDL requires revison, the West
Virginiaand EPA Region 111 may choose to revisethe TMDL analyss or dlocation as

appropriate.

Additiond data are recommended in three areas to alow implementation of the TMDL and
verification that water quaity standards are being achieved in response to the TMDL. These
aress are: watershed sources, upstream boundary loads, and instream conditions. Monitoring
activities intended to identify and quantify watershed sources were discussed previoudy in the
section on control of watershed sources. The remainder of this section discusses monitoring
needs for upstream boundary |oads and instream conditions.

6.3.1 Upstream Boundary Loads

The existing TMDL is based upon only a sngle data val ue describing dioxin concentrations at
the upstream boundary of the Kanawha River study area. This data value indicated the
presence of dioxin contamination, but provided no information on boundary concentrationsin
the Pocatalico River, Armour Creek, or the sources or variability in dioxin a the Kanawha
upstream boundary. High volume dioxin sampling results in the Cod River, Armour Creek,
Bill's Creek, and above Cod River are not yet available for incorporation into this TMDL

report.

Additiona monitoring could be conducted on a seasond (e.g. quarterly) basis, and should be
sructured to include at least one high flow and one low flow period. Thiswill better
characterize the magnitude and seasona variability of boundary concentrations.

With respect to identification of upstream sources, EPA's Remova Program collected a
sediment sample in the Cod River for dioxin andysisin the Spring of 1999. EPA's Hazardous
Site Cleanup Divison's Site Assessment Program will seerch EPA's CERCLI S data base for
any gtesin thissub-basin. Based upon the sample results and data base review, EPA will
determine whether any additiona assessment work or cleanup is necessary.

6.3.2 Instream Conditions
Future data collection in the Pocatalico River, Armour Creek, and Kanawha River sysemswill

be useful in order to monitor trends in dioxin concentration and verify that implementation of
contralsis leading to compliance with water quaity Sandards. This monitoring could be
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conducted on a seasond (e.g. quarterly) basis, and should be structured to include at least one
high flow and one low flow period.

Additiona monitoring efforts will aso be useful in order to perform an assessment of the rdaive
benefits of natural attenuation versus physica remova of contaminated sediments. Components
of this monitoring include:

4 Characterization of stream hydrology and geomorphology

A Sediment grain Sze andysis of suspended and bedded sediments

4 Sediment core profiles of dioxins and moisture content

A Periodic sampling of dioxin and suspended sediment throughout the system

4 High flow event monitoring

4 Hume studies to eva uate sediment resuspension

4 Sediment core dating
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APPENDIX A

Estimates of Water Column Dioxin Concentrations from Fish Tissue

Only alimited number of water column dioxin concentration measurements are available for the
Kanawha River, Pocatdico River, and Armour Creek. A much larger data base of fish tissue
dioxin measurements are available. Instream dioxin concentrations were estimated from the
available fish tissue dioxin data using the following equation based on the Greet Lakes Water
Qudity Initiative Technica Support Document for the Procedure to Determine Bioaccumulation
Factors (EPA, 1995):

Ciota PYL = (10°) X (Crigh tissue YY) / fiia / BAF/ fy (A-1)
Where
fu=1/[1+ (POC x K, X 10°) + (DOC x K,,, / 10 x 10°)]
POC = 0.35 mg/L
DOC =2.43 mg/L
logo(K o L7kg) = 7.02
BAF = 9360000 L/kg

Fish tissue dioxin concentrations were available for 148 samplesin the TMDL site. However,
many of the other inputs to Equation A-1 were not available for individual samples and needed
to be estimated. An average lipid fraction was caculated by specie and substituted where
necessary. When the fish specie was not identified for the dioxin tissue concentration, an
overal average lipid concentration was used. Average particulate and dissolved organic
carbon vaues were calculated and used throughout the calculations.

The resulting back-ca culated water column concentrations (i.e. an estimate of the water column
concentration that would lead to the observed fish tissue dioxin concentration) are shown in
Figures A-1 through A-3, and compared to the water quality standard. It is recognized that the
caculation procedure requires many smplifying assumptions, and eech estimate has a high
degree of uncertainty associated with it. Nonetheless, the extent to which these back-
calculated concentrations exceed the water quality standard strongly imply that the water
column water qudity standards for dioxin have been routindy exceeded in al three systems.
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Figure A-1. Kanawha River Water Column Concentrations from Fish Tissue by Date
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gure A-2. Pocatalico River Water Column Concentrations from Fish Tissue by Date

Figure A-3. Armour Creek Water Column Concentrations from Fish Tissue by Date
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